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The Future of Internal Medicine 
By James V. Warren, M.D.° 


Is INTERNAL MEDICINE a dying specialty area? 
Shocking as this thought may be to a group of 
internists, changes are occurring in the practice 
of internal medicine which indicate the possibil- 
ity. They are even more striking in the academic 
setting. It is hard to believe that as importantly 
as most educators regard internal medicine as a 
specific discipline, it may be crumbling. An as- 
sessment of this kind is apt to be painful, and in 
reviewing it we must try to view the facts as thev 
are, not as we wish they might be. Many, intern- 
ists and others, may not be happy with the ap- 
parent direction that our specialty is taking. 

What is the internist today? Eligibility for certi- 
fication by the American Board of Internal Medi- 
cine requires that he be a medical graduate who, 
having completed an internship, has also com- 
pleted a minimum of three years of postgraduate 
training, with additional practical experience in 
the field of internal medicine. Variations on this 
theme are allowed, but such qualifications define 
the professional training of those who might le- 
gitimately call themselves specialists in internal 
medicine. Their practices, however, may widely 
vary. In the small community, the internist fre- 
quently serves as a family physician, and deals 
with almost all of the nonsurgical endeavors of 
medicine. On the other extreme, in the large com- 
munity, and particularly in the academic setting, 
his area of activity may become much more re- 
stricted, so that he passes from being simply an 
internist to a cardiologist, endocrinologist or other 
specialist within the larger field. One of the 
problems confronting internal medicine is dis- 
played by these observations. Changes in the 
area of operation of the family physician, or gen- 
eral practitioner, on one side, coupled with the 
growth of the subspecialization on the other, ap- 


pear to be infringing on the field of internal medi- 
cine, as such. 
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Let us examine the boundaries a little more 
carefully. Where does the general practitioner 
stand in this mapping out of activities? In the 
classic sense, a true general practitioner with 
surgical, obstetrical, pediatric and other skills, is 
quite a distance from the man in internal medi- 
cine. How long is this to be the case, however? It 
is reported that the American Academy of General 
Practice recommends that the general practition- 
er not deal in major surgical procedures; 
and, indeed, in an increasing number of hospitals 
the man without extensive surgical training is, 
in effect, locked out of the operating room. It 
would certainly appear that the general practi- 
tioner of the future will deal less and less with 
surgery of a major sort. On the other hand, there 
is a tendency to increase the training of the gen- 
eral practitioner. It has been proposed that by 
1966, at least two years of formal training be 
the minimum for certification by the American 
Academy of General Practice. If the recommen- 
dation to omit major surgery is taken into account, 
it becomes two years of nonsurgical training, to 
a large degree. This approaches the training of the 
internist, and it does not take a great deal of 
imagination to see how the practice of the gen- 
eral practitioner is going to overlap the area of 
the internist. Some, of course, say that the in- 
ternist will be the general practitioner of -the fu- 
ture. This may well be the case, and may, in 
part, be the answer to part of the problem posed 
in this discussion. From the standpoint of prac- 
tice, the new general practitioner may have less 
need for the classic internist. It would appear 
likely that as his training more closely approxi- 
mates the internist, when desirous of a consulta- 
tion he would call, not the internist, but the car- 
diologist, hematologist or gastroenterologist. In 
the larger communities this, indeed, already ap- 
pears to be the case. 

What is happening on the other side of the 
internist? Although a person may have good, 
broad training in internal medicine, the forces 
active at present push him in the direction of sub- 
specialization, especially in the academic environ- 
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ment. Many of our larger hospitals and important 
teaching centers offer no more than two years in 
residency training in general internal medicine; 
in order to obtain a third year of training there, 
the potential internist must accept an appoint- 
ment in a subspecialized area. Furthermore, fi- 
nancial support of training in such a specialty 
area is more readily available, and economic 
factors therefore influence his decision. Even 
without these influences, many would defend 
such a program with subspecialty training within 
the broad field of internal medicine. If he in- 
tends to go into academic medicine, this is al- 
most a necessity; if he is to practice in a larger 
community, the pressures and advantages are 
almost equally great, and even in smaller com- 
munities it is of value to the internist to have a 
particular area of internal medicine where he 
has special competence. If he is known to his 
colleagues as being particularly well trained in 
the handling of electrocardiograms or the ex- 
amination of hematologic studies, he is more 
likely to receive consultations than the plain in- 
ternist. 

If our theoretical internist is engaged in aca- 
demic medicine, subspecialty training would ap- 
pear to be becoming almost essential for full- 
time employment by a Department of Medicine. 
Such subspecialty abilities would not preclude 
his teaching in the broad field of internal medi- 
cine, although at times it may lead to certain 
awkwardness. It is a rare hematologist, indeed, 
who can interpret for his students the intricacies 
of a cardiac catheterization report, or vice versa, 
a cardiologist who can tell a group of students 
with exactness the differences in the theoretical 
and practical aspects of the latest drug for the 
treatment of leukemia. Fortunately, he can still 
display the judgment and the interest in the wel- 
fare of his patient that is most important in set- 
ting the best possible example as a physician. It 
may be that this lesson of what to do when one 
doesn’t know all of the answers is the most im- 
portant of all from the student's standpoint, yet 
often forgotten, or hidden, by the teacher in a 
well meant, but misguided, effort to be the total 
physician. 

In particular, subspecialization occurs relative 
to his research activities. As research becomes 
more complex and clinical skills increase, it is in- 
creasingly difficult for the man to be expert clin- 
ically, and at the same time carry out impressive 


research. The worries of many academicians go 
even further in this regard. There would appear 
to be an increasing tendency in training for an 
academic career to concentrate on research at 
the expense of clinical work, so that the academi- 
cian may end up without distinguished clinical 
ability. Since promotions and chairmanship posi- 
tions are, to a large degree, dependent on re- 
search productivity, this may lead to a situation 
where many of those receiving advancement are 
not well prepared, and certainly not active in 
clinical medicine. Although there may be de- 
plorable aspects regarding such subspecialization, 
it would appear that the requirements of the 
present day situation and the rapidly advancing 
body of knowledge would lead us into no other 
direction. The realistic view is, therefore, quite 
straightforward; the general, unspecialized in- 
ternist, as such, is on the wane in the full-time 
academic environment, and the internist with 
specialty training is taking over. The saving 
grace, however, is that the specialist has at least 
had some broad training in internal medicine, 
and should be competent in knowing when to 
call the other specialist in, and is not entirely at 
a loss in clinical situations other than his own 
bailiwick. In practice in the large community, 
the situation would appear to be much the same. 
Consultations are requested by other practition- 
ers of medicine to the hematologist, or the car- 
diologist, and less to the internist without special 
training. With this realistic thought in mind | 
have, in general, advised young men going into 
internal medicine to develop a special area of 
competence. This, in no way, should necessarily 
lessen his over-all ability in internal medicine, 
but would better prepare him for possible further 
developments in the direction of subspecializa- 
tion, and make him more desirable as a consult- 
ant. 

An interesting, and yet irritating, aspect of 
this problem appears to be related to the lay 
person’s concept of what the specialist in internal 
medicine represents. To borrow a phrase from 
Madison Avenue, there is little doubt that if in- 
ternal medicine is to prosper as a specialty, the 
“corporate image” of the internist needs to be 
improved and clarified. Being the son of an in- 
ternist, I can recall many of the difficulties in 
trying to tell nonmedical folk what the internist 
really does and, in particular, whether he is a spe 
cialist or not. That this difficulty goes into medical 
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areas is well illustrated by the lack of recognition 
that the internist has received in setting up fee 
schedules for professional reimbursements, and 
appears to have, in part at least, led to formation 
of such organizations as the American Society 
for Internal Medicine. Once the internist has 
achieved subspecialty training it is much easier 
for him to use the title of Cardiologist or Endo- 
crinologist, rather than try to explain what he is 
as an internist. It hardly seems possible that the 
lack of a suitable name could have so much in- 
fluence on the future of the internist, but an 
evaluation of the situation leads me to believe 
that this is the case. 

It is both puzzling and worrisome that that 
field of medicine designated internal medicine is 


recognized on the one hand as being the pillar 
of clinical teaching in a medical school, but on 
the other, to be an area of clinical practice suf- 
fering inroads from various aspects, and suscepti- 
ble to total disappearance in the decades ahead. 
As pointed out, in beginning this discussion, the 
author does not state these observations with 
reference to desirability or inevitability, and 
certainly without paranoia, but merely as he 
reads the current handwriting on the wall. These 
facts would appear to be of concern to all in 
medicine, but of particular interest to the acad- 
emician who must realistically take them into 
account as he guides the young men and women 
who come before him desirous of training in this 
most exciting and important field of medicine. 





The Academician and the Problem of National Health 
By Morton D. Bocponorr, M.D.* anp Davi E. Rocers, M.D.+1 


As the ranks of academic medicine are about 
to enter into the annual rites of spring, we would 
like to suggest that some discussion time be de- 
voted to certain issues beyond those deriving 
solely from our scientific pursuits. It has cer- 
tainly been true over the years that nontechnical 
discussions are the rule. Conversations in the 
hallways of hotels, on the boardwalk, at restau- 
rants and late through the night in the Surf and 
Sand are commonly one part thesis, data and 
method, and 8 parts people, jobs, appointments 
and salaries. But we would like to urge that 
some thought and time be given to a-subject that 
is meaningful to all of these areas—work, family, 
income, academic life—and that is the future 
interaction between government and medicine 
and what role the young academician (if there 
is one all-inclusive term for the Atlantic City 
people) should have in shaping the tenor and 
tone of that interaction. We raise the issue at 
this time with the hope that some statement may 
emerge from one of the councils responsible for 
these annual meetings indicating that there is 
a segment of American medicine with scientific 
and educational responsibilities which is con- 
cerned about our nation’s health needs, willing 
to face them creatively and vitally interested in 
planning for and participating in changes that 
will benefit the public. 

Two facts seem increasingly clear to even the 
most casual observer: First, the public is angry 
with physicians; second, the administration now 
directing the federal government intends to 
modify the existing channels by which health 
care is bought. These circumstances make it 
appear probable that the medical profession will 
face major alterations in its pattern of life. It is 
our thesis that the medical academic community 
should assume real responsibilities for advising 
the pattern of change, and that members of the 
scientific societies meeting in Atlantic City should 
play important roles in this process. 

What is the evidence for the proposition that 
medicine as we know it faces revisions? As to 
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the intent of President Kennedy’s administration, 
the printed record would seem to speak clearly, 
The tone of the public’s feeling toward physi- 
cians, obviously represents our more personal 
view from the bridge. What's seea below, how- 
ever, includes magazine articles in Harper's, Life 
and Look, a recent CBS television report, the 
offhand remarks picked up on planes, trains and 
other meeting places, the ever-increasing rise in 
the malpractice insurance rates, and finally, in- 
dividual patients who, when given the chance to 
let the barriers down, voice real concern about 
the crippling cost of medical care, the intermi- 
nable quality of chronic illness, the lack of the 
“personal touch” in the hospital, and their dis- 
trust and doubts about physicians as organized 
groups, and, too often about the individual physi- 
cian who did not provide the quality of care they 
had hoped to receive. Another sign, but perhaps 
more interpretive in nature, may be the rapidly 
shrinking number of medical school applicants. 
All in all, we submit that there is good evidence of 
approaching change and that comparable data 
can be obtained by any other observer. This 
issue of the public’s anger, discontent, disaffec- 
tion, disenchantment or doubt—call it by any 
degree you may choose—with the medical pro- 
fession is the keystone: of our concern that we 
think and talk together about medicine’s respon- 
sibilities to society. 

Physicians in academic life have almost ex- 
clusively avoided such concerns. They have 
comfortably accepted the participation of the 
federal government in their affairs (50 per cent 
or more in most institutions). The U.S.P.HS. 
with the N.I.H. and its granting arrangements and 
the programs of the U. S. Navy, Research Air 
Force, Army and the National Council are all 
working out admirably. But the coming changes 
relate to the practice of medicine and the dis- 
pensing of medical care; this is generally con- 
sidered outside the academic baliwick. 

It is our belief that such is not the case. The 
problems of adequate medical care, standards of 
practice, the preparation of and the responsibili- 
ties of the physician of the future are indeed the 
concerns of the young academic physician. 
Teachers and investigators should know and be 
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concerned with the economic problems and 
dilemmas of providing expensive and elaborate 
health care. We have altered the climate in which 
medical practice operates. Whether at the mo- 
ment, we are primarily focused on immuno- 
chemistry or chromatography, the fact of the 
matter is that we are viewed by others as physi- 
cians, and we are affected by all that is important 
to the various segments of the medical profession. 

Finally, if this is our rightful concern, must 
we say anything, since much has been said al- 
ready by many other physicians? This brings us 
to the crucial point: What is being said by physi- 
cians is exactly what is helping to fan the fires 
of anger toward the medical profession and what 
makes it most likely that changes fashioned by 
nonmedical groups may be less than attractive 
to medical people. The public statements of the 
most outspoken segments of the medical profes- 
sion have been consistently opposed to innova- 
tive change and are viewed by major segments 
of our populace as unsympathetic to altering 
some of the burdensome qualities of being ill. It 
is our belief that these views ascribed to the 
profession in general are not representative of 


the views held by many of the people who gather 
in Atlantic City. 


As C. P. Snow recently indicated, the hallmark 
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of a scientist is the ability to encourage and 
accept change. “Any scientist realizes that his 
subject is moving in time, that he knows incom- 
parably more today than better, cleverer and 
deeper men did 20 years ago. He also knows 
that in 20 years his pupils will know incompa- 
rably more than he does. Scientists have it within 
them to know what a future-directed society feels 
like, for science itself is just that.” 

We would hope that out of the forthcoming 
meetings, primarily aimed at reviewing our in- 
vestigative efforts, some statement might emerge 
that would indicate that a respectably large seg- 
ment of the medical profession is interested in 
and excited by the challenge of creating new 
patterns of physician-public interaction and that 
we wish to participate intimately in the plans 
for such programs. The details of what programs 
are eventually worked out will, of course, depend 
on many factors, but academic physicians and 
scientists should share in the development of new 
health programing, rather than participate 
grudgingly in a plan developed by others. In 
this way, we may provide for a change in the 
present order of physician-public affairs which 
will strengthen, not weaken, the important posi- 
tive qualities of doctor-patient relationships that 
have characterized medicine over the years. 





Henderson vs. Hasslebalch 


By Wiu1aM E. Huckaseg, M.D.° 


THE WEIGHT-VOLUME SYSTEM of nomenclature 
often seems to persist, as opposed to molar ter- 
minology, in situations in which there is merely 
no compelling drawback to it. The explanation 
for this fact is probably to be found in an un- 
fortunate principle in scientific speech which, 
briefly stated, is: Any words that are good 
enough for my technician are good enough for 
you. It seems that the balance, the pipette and 
the graduated cylinder, are incapable of reading 
in moles or equivalents, and therefore they per- 
sist in requiring every worker to deal initially in 
grams and milliliters. However, if we were all to 
agree that the principle of the workbench will 
apply only within the laboratory and will stop 
short at the door of the analytical balance, it 
might be possible to join in a universal nomen- 
clature. But most important of all, upon promul- 
gation of such an agreement, at least two other 
extremely bad terms would surely disappear: 
“total CO,” and “pH.” The present criticism is 
devoted to these malefactors, especially the lat- 
ter, and the harm that they do. This harm is not 
generally appreciated. 

The term “total CO,” is meaningful to the ana- 
lyst sitting before the Van Slyke machine; total 
CO, is what he is really measuring. But the 
analysis itself is an essentially artificial phe- 
nomenon having no relation to physiology and 
medicine. Unfortunately, students are usually not 
plainly told that the term “CO,” which they hear 
on the ward and see in the chart, actually means 
“bicarbonate” and not CO, at all. It really means 
something which is physiologically and clinically 
the opposite of CO,. The use of the term carbon 
dioxide to mean bicarbonate seems unjustifiable 
on any grounds, outside the laboratory. 

But even if this reform could be effected, the 
appalling term “pH” would still be with us. It 
would still require years for each individual to 
learn to cope with this extraordinarily awkward 
and cumbersome term, an effort which might be 
applied instead to the understanding of ideas. 
The term has no function to recommend it, and 
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undoubtedly persists in part because of the ne- 
farious workbench principle (pH meters read 
in pH units). There may possibly be some in- 
fluence of the Principle of the Alchemist in this 
matter also. This principle, of course, justifies 
the use of any terms which are mysterious to 
the uninitiated, even if they have no other value, 
particularly terms which are so meagerly related 
to real things they are likely to remain myste- 
rious. Naturally, we all claim that this principle 
died with its namesake, but it crops up occasion- 
ally. Another factor may play a prominent role 
in the persistence of “pH,” the Principie of Pro- 
longed Acceptance, which states that all error is 
unacceptable except entrenched error. 

Concentrations of all substances are expressed 
in quantities per unit volume except one: hydro- 
gen ion. All these concentrations can be intercon- 
verted to comparable terms, by (at worst) the 
use of simple conversion factors, all except one: 
hydrogen ion. One might think that hydrogen 
ion is rarely considered in relation to other ions, 
or is rarely considered as a chemical reactant; 
but quite the opposite is true. One might think 
that “pH” units must have (a) a linear relation 
to the reality of the case, which is the concentra- 
tion of hydrogen ions and (b) a slope for the 
line which is a simple number. But the opposite 
is true. “pH” is not only not linearly related to 
acidity, it is not even directly related. The rela- 
tionship is inverse and curvilinear; no one can 
convert “pH” to hydrogen ion concentration in 
his head. 

It is true that hydrogen ion concentrations in 
biology are very small and, in milliequivalents 
per liter, are about .0004, a cumbersome num- 
ber. However, potassium concentrations also 
would be cumbersome in moles per liter, 0.004; 
yet nothing could be simpler than substituting 
millimoles for moles, thereby obtaining 4.0 for 
serum potassium. No one would think of “simpli- 
fying” the potassium concentration by taking 
the logarithm of the reciprocal of it. If he did, 
he would find that, among the various working 
constants computed for ions, his dissociation con- 
stants would be in the wrong terms. Then he 
would have to change the dissociation constants 


by taking the logarithm of the reciprocal of them 
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also. This is what is done with hydrogen ion con- 
centration. An alternative, however, might be to 
express that concentration as .04 micromoles per 
liter, an expression which is linearly related to 
millimoles, moles and milligrams, and, for al- 
most all purposes of comparison with other ions, 
would require only a decimal conversion. We 
could joyfully abandon pK’ and simply use K’, 
the dissociation constant, which has meaning in 
real life. The presentation of buffer systems gen- 
erally and of the “Henderson-Hasslebalch Equa- 
tion” would become greatly simplified. In fact it 
would revert to the pure Henderson equation,1 
a form of the long familiar Arrhenius mass action 
Law: 
Ac 
[H+] = Kk’'——_ I 
BA, 

which may be stated in terms of bicarbonate and 
units of micromoles as follows: 


Except for equation 1, all the rest of the old 
presentation of the matter is concerned with the 
conversion of the straightforward equation into 
inverse logarithms, and possibly an unconvincing 


attempt to explain why this is done. Why is the 
equation suitable for any dissociation except one 
involving hydrogen ions? In the last analysis, the 
only reason for the Sorensen nomenclature? is 
that it was once the jargon of the analyst. It 
came about this way. The analyst found that cer- 
tain kinds of electrodes would give a reading, E, 
which was logarithmically proportional to the 
ratio of hydrogen ion concentrations in 2 dif- 
ferent solutions: 
RT (H+), 
E= ln——— 3 
F [H+], 
and, since [H+}, was the reference standard, 
then 
] 
E = K- Log 
[H+], 
If this workbench outcome justified leaving the 
equation as it was, rather than finishing the cal- 
culation of [H+],, then by the same token 
creatinine concentrations might be expressed in 
“Percent Transmission” rather than milligrams 
per 100 ml. This unit is the E, or direct reading, 
of the colorimeter. Like “pH” it, too, is inversely 
and logarithmically related to actual concentra- 


tion; but fortunately it is always converted to 
real-life terms before it is allowed out of the lab- 
oratory. In the case of the patient or the experi- 
mental animal, it is clear that these incidental exi- 
gencies of the analysis have no bearing on the 
problem at hand. 

The Henderson equation greatly clarifies both 
teaching and use of such laboratory calculations 
as these from Total CO,: 


z= 
[HCO-] = ten, (——— ) 
: K’ + [H+] 


Tco, [H+] 
Pco, = —— —_) 6 
a \K’+ [H+] 


Compare these simply derived expressions with 
those bearing the imprint of Hasslebalch*: 
[HCO- ] = Tco./1 + 10°*-™ and Pco, = Tco, 
/a (10°"-"* + 1). The latter are difficult, con- 
fusing and tedious ways of accomplishing what 
could be done simply and easily with the origi- 
nal Henderson equation. 

When viewed objectively it seems perfectly 
clear that a simple concentration expression is 
not made “easier” or “more convenient” by turn- 
ing it upside down and taking its logarithm. Yet 
this claim is sometimes made. Often no justifica- 
tion for the claim is offered, but its basis, long 
ago, seems to have been thist: by means of the 
“pH” expression a wide range of hydrogen ion 
concentrations can be plotted on one graph. 
Needless to say, for the rare instances in which 
extreme ranges of any quantities do need to be 
plotted on one graph for the special purposes of 
some individual problem, log scales are certainly 
used and are not objectionable when necessary. 
If hydrogen ion concentration were habitually 
expressed as concentration, no doubt it too would 
occasionally be plotted on a log scale for some 
reason or other (although the breadth of the bio- 
logic range would not in itself necessitate it); 
certainly nothing would restrict the use of such 
methods by those who needed them. In any case, 
this small workbench problem can surely be 
mastered in better ways than by remolding the 
whole of physiologic thought to fit it, especially 
since the problem, in fact, almost never arises. 

For the encouragement of those who may 
want to join in stamping out “pH,” the following 
figures may be examined for their reasonableness. 
A neutral solution (“pH 7.0”) has a hydrogen 
ion concentration of 0.1 »Eq./L. The normal 
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arterial blood level is 0.040, or 0.037 to 0.042 
wEq./L. Common abnormal values would be 
.0345 or .0455 »pEq./L. The most severe acidosis 
we have seen in man was a [H*] of 0.125 
pEq./L., in dogs 0.200 »Eq./L. The most alka- 
line arterial blood we have seen had a [H*] of 
0.015 wEq./L. As an alternative the [H+] might 
be given in milli-microequivalents, that is: 40, 
ranging from 37 to 42, with extremes of 18 and 
125 mp»Eq./L. In either case the units are linearly 
related, and the conversions are decimal, so that 
either would do equally well. Urine usually has 
a [H+] of about 1.0 »Eq./L.; it may be as high 
as 10 to 100 and as low as 0.10 »Eq./L. 

As enumerated above, the practical difficulties 
of use and of teaching are greately increased by 
the Hasslebalch modifications; but the conceptual 
difficulties caused by their wide acceptance are 
even greater. 

A. The normal variation of blood [H+] as 
noted above is about +8 per cent, i.e., a range 
of 16 per cent. This is not remarkably constant, 
although the “pH” has been regarded as an un- 
usually highly protected characteristic of bio- 
logical fluids (because its range of normal varia- 
tion is only about a half per cent?) At any rate, 
variations of more than 100 per cent in hydrogen 
ion concentration are compatible with life, in 
spite of the highly artificial constancy of “pH.” 

B. The bizarre nature of “pH” units has caused 
other difficulties also. An improvement of a pa- 
tient’s blood “pH” of 0.1 unit may mean a change 
of only 0.005 yEq./L. of hydrogen ion in the 
alkalotic range but .0160 »Eq./L. or 3 times as 
much, in the acidotic range. A rise to normal 
from “pH” 7.10 would require twice as much 
therapy as a fall to normal from “pH” 7.7, al- 
though there is an equal “pH” change. But even 
confining attention to acidosis alone, an improve- 
ment in severe acidosis (i.e., from “pH” 7.0 to 
7.1) would require neutralization of twice as 
much acid as an equal “pH” improvement from 
7.3 to 7.4. 

C. The reverse of this analysis shows than an 
acidosis producing a “pH” of 7.10 is equivalent 
in extent of hydrogen ion deviation to an alka- 
losis with “pH” of 9.22. Wide experience there- 
fore shows that excesses of hydrogen ion of as 
much as .03 »Eq./L. in extracellular fluid are 
not rare and are not necessarily catastrophic, 
while depletions of an equal amount are virtually 
unknown and probably always fatal. Similar ef- 
fects on enzyme activity curves are common; al- 


though fairly symmetrical on a “pH” plot, there 
is considerable splay in the [H+] plot, with rela- 
tively little effect on activity resulting from in- 
creasing [H*] above the optimum but a sharp 
drop at the lower acidities. These interesting facts 
are obscured by the “pH” nomenclature. 

D. It is not difficult to see that pK is the pH 
at the halfway point of a titration. But it is an 
equally obvious fact about equation 1 that when 
the fraction becomes unity, K’ = [H*]; but, 
what is more important, this expression is exactly 
the same as the definition of all the other equil- 
ibrium constants we use. On the other hand, it 
is by no means clear from inverse log formula- 
tions why pK should be a measure of the strength 
of an acid. It constitutes such a measure for one 
reason only, because it is an expression of the 
dissociation constant. The dissociation constant 
itself would serve far better; K’ is certainly not 
improved by such perversion. pK’ values of 3.8 
and 4.2 are used to denote acids (acetoacetic and 
succinic) one of which is twice as strong as the 
other. But an equal difference between pK’ 34 
and 3.0 (fumaric and malic) denotes a fourfold 
difference in [H+]. 

E. And finally, to give one further example, 
the more complicated nomenclature has led to 
the curious belief that the greatest effectiveness 
of a buffer occurs at “pH” values nearest the 
pK’ of the buffer. The familiar “titration curve” 
is said to demonstrate this phenomenon because 
the slope is greatest at pH = pK’. But in fact 
this is true only if “pH” is used in plotting the 
curve; the buffer may protect “pH” best at this 
point, but it does not protect [H+] best. Retum- 
ing to real life, and therefore to the Henderson 
expression, it can be plainly seen that the deriva- 
tive of the titration curve has no maximum (if 
the reader will but reconstruct in his mind the 
changes of Ac/BAc from the familiar “pH” plots 
of titration curves.* d/H+]/d[Ac] is least only 
when [BAc] is most. The inflection of the custom- 
ary “titration curve” is thus, from one point of 
view, an artifact of the units employed. It be 
comes obvious that such “effective buffering’ 
should not be confused with stability of hydro 
gen ion concentration. This whole distinction is 


*This is an instructively difficult task which yields, 
however, a continuous curve of hyperbolic form. Its 
kK’ 


slope is the buffering power and is 
(K’ + [H+]? 
which has no maximum at any [H+]. 
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obscured by the inverse log equation, and yet 
~ may be of some importance. An inference which 
has been drawn from the idea that a buffer is 
maximally effective at pH = pK’ is that nature 
chose her extracellular buffers badly for protect- 
ing a “pH” of 7.4, although Henderson’s original 
intention in writing his equation was to prove 
the opposite. But from the point of view of sta- 
bility of [H+], buffers get better and better as 
hydrogen ion concentration gets lower. It is true 
that, if one were given a particular hydrogen 
ion concentration to protect, no other buffer 
would protect it better than one with a K’ of 
that value.* However, even that buffer would be 
still more effective at a lower [H+]. One might 
say that if the problem of evolution (like the 
problems of physiology and medicine) were not 
one of developing the best buffers for some par- 
ticular hydrogen ion concentration, but a problem 
of developing the best hydrogen ion concentration 
for the buffers available, then the answer would 
have been: any hydrogen ion concentration be- 
low K’ of the buffers, and the greater the dis- 
parity the better. Bicarbonate (K’ = .794) and 
phosphate (K’ = .159) were available from me- 
tabolic processes. They will buffer the existing 
H+] of .04 »Eq./L. much better than .794 or 
159 »Eq./L. Within the cells, malate and lac- 
tate and succinate will stabilize the existing .12 
pEq./L. much better than a high [H+] near 
their K’.t If we knew the primordial seas had 
been more acid than .04 »Eq./L., we could con- 
clude that some progress had been made in the 


*Although the derivative of the titration curve 
with respect to [H+] has no maximum, as men- 
tioned,! the derivative with respect to K’ does have 
a maximum. This, of course, is a familiar aspect of 
preparing useful buffer solutions at the workbench, 
but its importance in physiology is not necessarily 
the same. 


matter of stabilization. Hydrogen ion concentra- 
tion would have become more stable, but not 
“pH.” However, “pH” was not known during the 
eons of the evolutionary process which were 
available for dealing with hydrogen ion concen- 
tration. The biologic mechanism has had only 
45 years to work on the “pH” problem since 
Hasslebalch invented it. 
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+The buffering action of proteins might be re- 
oxamined briefly in this connection. It is customary 
to point out® that the “titration curve” of proteins 
is a straight line in the physiologic range, a unique 
characteristic. But when replotted using hydrogen 
ion concentration instead of “pH,” the titration 
curve of protein is a hyperboloid curve, in no way 
fundamentally different from that of any other buffer. 
The statements made here also apply qualitatively 
to proteins even though the equation for the curve 
cannot be definitely written. The false appearance of 
simplicity given by the linear plot of “pH” really 
becomes, when examined carefully, more a sign of 
the slurring and complexity of data presented by the 
protein, since mixtures of buffers do not give this 
result. 





NOTICES 


Reports for Business Meeting 
April 30, 1961 
American Federation for 
Clinical Research 


To conserve time at the Annual Business Meet- 
ing, the reports of the Secretary-Treasurer are 
printed here for the information and considera- 
tion of the membership in advance of the meeting. 


Minutes of 1960 Meeting 


The Annual Business Meeting of the American 
Federation for Clinical Research was called to 
order by Dr. William W. Stead, President, at 
9:00 a.m., Sunday, May 1, 1960. The minutes of 
the 1959 meeting were approved as published. 
The Report of the Secretary, as published in the 
April 1960 issue of Clinical Research, was 


published in the April 1960 issue of Clinical 
Research, was adopted. The Report of the Audit. 
ing Committee presented by Dr. Martin M. Cun- 
mings, was adopted. The Report of the Editor, 
Dr. Morton Bogdonoff, was received. 

The Secretary announced that there had been 
a delay in mailing Clinical Research for April, 
1960, due to a mechanical breakdown beyond 
the control of the Federation. A limited supply 
of issues of Clinical Research has been made 
available to members who had not received their 
copies by mail before departure for this meeting. 

The Report of the Executive Secretary was 
presented by Mr. Bryan, and received. Under 
Old Business, the Chairman presented the re. 
vised Constitution, as introduced and recorded 
at the 1959 Annual Meeting which was adopted. 
Thereafter, under the terms of the Constitution, 
the Chairman introduced the text of the By-Laws, 


adopted. The Report of the Treasurer, also as as duly published, which also was adopted. 


Glossary of Terms for the Atlantic City Meetings 


Ed. note: For the newcomers to the Atlantic City meeting the following brief nota- 
tions are listed: 

Young, Young Turks; Young Squirts—refers to the American Federation of Clinical 
Research, founded in 1940; membership by direct application along with a reprint of 
an original investigative report; total membership 3700; active member age limit is 
40 years; General Meeting Sunday morning; joint sectional session Sunday afternoon; 
sectional sessions of AFCR alone, Sunday evening; publishes Clinical Research. 

Young Turks—refers to American Society of Clinical Investigation, founded in 
1909; membership by nomination by a member to the Council and then, in turn, by 
vote of the general organization; number elected each year is limited; active member 
age limit is 45 years; total membership 900; general meeting Monday morning and 
afternoon; joint sectional meeting Sunday afternoon; publish the “Grey Journal,” The 
Journal of Clinical Investigation. 

Old Turks—refers to the Association of American Physicians, founded in 1886; 
membership by nomination to the Council by a member, and then, in turn, by vote of 
the general membership; active member age limit 65 years; total active members 
limited to 250; number elected each year depends upon vacancies created either by 
change to emeritus status or by death; general meeting on Tuesday morning and after- 
noon and Wednesday morning; publishes Transactions of the Association of American 
Physicians. 

Blood Club—refers to informal meeting of investigators interested in hematologic 
problems; program usually designed along the lines of a symposium; no formal mem- 
bership; program informally arranged by chairman; meets Sunday evening in Haddon 
Hall Hotel (no hematology section meeting at that time). 








Under New Business, the Secretary reported 
for the Council, several actions of major interest: 

1. Council had designated a committee, com- 
prising the President, Secretary and President- 
elect to act as a Liaison Committee with the 
American Society for Clinical Investigation, in 
dealing with problems of the National Meeting 













Pe and other matters of mutual concern. 

2. The Council approved certain changes in 
ey the publication schedule for Clinical Research, 
heir which will enable the program and abstracts of 
tin the Eastern Section to be published in advance 
a of its meeting as is done with other Sections of 





the Federation. 
3. The Secretary announced that the Council 






i had established dues in the amount of $8.00 per 
ated, member, applicable to both Regular and Senior 


Members in the calendar year 1961. 

4. The Council has authorized certain minor 
changes in the Abstract Reproduction Form, and 
has directed that the fee for retyping abstracts 
be increased from $5.00 to $10.00. 

The Nominating Committee, consisting of the 
four Section Chairmen reported the following 
nominations: For President, Arnold S. Relman, 
M.D.; for President-elect, S. Richardson Hill, Jr., 
M.D.; for Councillor-at-Large, a five year term, 
succeeding himself, Jay P. Sanford, M.D.; for 
Councillor-at-Large, a three year term, succeed- 
ing S. Richardson Hill, Jr., M.D., John A. Pierce, 
M.D. There were no nominations from the floor. 

On motion, duly seconded and carried, the 
nominations were closed and the Secretary di- 
rected to cast one ballot for the nominees pre- 
sented by the Nominating Committee. 













Secretary's Report 
1. Activities of the National Office: 
A. Action on applications received 





























since 1960: 
Elected to membership 331 
Applications rejected 1 
B. Dropped from the roster: 
Deaths 8 
Resignations 48 





Dropped-Non-payment of dues 3 
C. Miscellaneous Activity: 
Advanced to Senior Membership 168 























Changes of Address 435 
Members lost (mail returned) 24 

2. Classification of Members: 
Regular 2371 
Senior 1357 














Total 3728 
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3. Comparative Figures: 1958—2878; 1959 
—3172; 1960—3453. 

Once more we want to express our apprecia- 
tion to the 29 medically related business concerns 
for their support of the Federation’s activities as 
Sponsoring, Supporting and Contributing Mem- 
bers. These firms are rendering a real service to 
the cause of better communication among medical 
scientists, and we are very grateful indeed for 
their support. 


Treasurer's Report 
Balance Sheet 
as of December 31, 1960 


ASSETS 


Current Asset: 
Cash in bank—Chase Manhattan 
Bank $ 
Publications: Editorial revolving 
fund 250.00 
Dues Receivable: 1960 Membership 
dues 865.00 
Abstracts 165.00 


924.59 


Investments: 
Eastern Building & Loan 

Ass'n $10,225.00 
Metropolis Building 

Ass'n 10,112.50 


Perpetual Building Ass’n 10,201.00 30,538.50 


Fixed Assets: 
Office Equipment 
Less: allowance for 
depreciation 


1,521.29 


709.50 811.79 





TOTAL ASSETS 33,554.88 


LIABILITIES 


Accounts Payable 
1961 Prepaid Membership 
Dues 853.00 
Net Worth 
December 
31, 1959 
Less: 1959 
Corporate 
dues 
waived $250.00 
1958-59 
dues 
receivable 473.50 


11,557.44 





14,781.59 


723.50 
14,058.09 
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Increase in Net 


Worth 7,086.35 21,144.44 


TOTAL LIABILITIES 


& NET WORTH $33,554.88 


Note: Statement prepared from books and 
records without audit. 


Profit and Loss Statement 
January Ist through December 31, 1960 


INCOME 


Membership Dues: 

Regular and Senior 
Members 

Corporate Members 

Fees from Southern & 
Western Societies 1,352.00 

Contributions 7.00 

Interest earned 770.20 

Fees from Abstracts 520.00 $43,485.70 


$28,586.50 
12,250.00 


EXPENSES 


Administrative services 15,000.00 
Addressograph 959.88 
Auditing 400.00 
Bank charges 3.06 
Meetings: National 1,942.10 
Midwestern Section 411.95 
Eastern Section 125.99 
Southern Section 233.17 
Western Section 679.42 
Miscellaneous expense 199.94 
Publications: 
Editorial expense 
Clinical Research 
(estimated ) 
Postage 
Stationery, printing 
and supplies 2,359.84 
Subscriptions 14.00 
Telephone and telegraph 734.81 
Travel and secretarial 
expense 
Depreciation 


278.92 


10,100.00 
1,330.47 


1,475.23 
150.57 $36,399.35 


~~  § 7,086.35 


Increase in Net Worth 


Note: Statement prepared from books and 
records without audit. 
Respectfully submitted, 
George E. Schreiner, M.D., 
Secretary-Treasurer 


Federation Regulations on 
Presentation of Papers 


Elsewhere on this page appears a graphic sum- 
mary of regulations applying to the presentation 
of papers at meetings of the Federation or Re- 
gional Sections of the Federation. This informa- 
tion is presented in graphic form and in narrative 
interpretation below, for the sake of many Federa- 
ation members who have inquired as to their own 
or their associates’ status in the presentation or 
publication of papers. 

It should be pointed out that these regulations 
apply only to Federation meetings and Sections 
thereof, but not to Local Research Clubs or 
affiliated chapters of the Federation, nor do they 
apply, of course, to such associated groups as the 
Southern or the Western Societies for Clinical 
Research. The following is an interpretive com- 
ment: 

Where a senior and an active member are as- 
sociated in presentation of a paper, the paper 
must be presented by the active member. Where 
an active member and a nonmember over 41 
are associated in preparing a paper, the paper 
must be presented by the active member. Where 
an active or senior member is associated with a 
nonmember under 41, the paper may be pre 
sented by either the active or the nonmember. 
A paper prepared by a nonmember under 41 
alone may be presented by him, but he must be 
introduced by an active or senior member. 

A paper may not be presented but may be pub- 
lished in the event that it is prepared by a non- 
member over 41 alone, a senior member over 41 
alone or both a senior and a nonmember over 41. 


Summary of By-Laws on Presentation of Papers 


Who presents at meetings 


~ Who is on the paper 


S+A 
A +N over 41 
A or S + N under 41 


N under 41 alone (must 
be introduced by A or S) 


N over 41 alone 
(not introduced ) 

S over 41 alone 

S + N over 41 


May not be presented, 
but may be published 

A = Active member (under 41) 

S = Senior member (over 41) 

N = Non-member 

In all cases, the order of the names on the abstract 
is immaterial to the matter of presentation. 












































Housing Accommodations at 
Atlantic City 


Members and friends of the Federation should 
direct requests for housing at Atlantic City, or 
inquiries on the subject, to Mr. Edward Jordan, 
Room Sales Manager, Chalfonte-Haddon Hall. 
You will receive prompt service even if you pre- 
fer reservations at other hotels or motels. 


Fourth Annual MMM Awards 
for Medical Writing 


The Editors of Modern Medical Monographs 
announce the 1961 competition for unpublished 
manuscripts on clinical subjects in the field of 
internal medicine. The purpose of these annual 
awards, which are known as the Modern Medi- 
cal Monographs Awards, is to stimulate young 
physicians to communicate their work in the 
classic form of the monograph and to achieve 
high standards of medical writing. 

The first prize is five hundred dollars. In addi- 
tion, the authors of other top-ranking manuscripts 
which are found suitable will be offered a con- 
tract for publication of their work as a book in 
the series Modern Medical Monographs under 
standard royalty arrangements. 

The entries will be judged for style and clarity 
of expression by a committee of the American 
Medical Writers’ Association, ard for clinical in- 
terest and scientific value by the Editors and 
Advisory Board of Modern Medical Monographs. 

The rules are listed in the advertising section 
of this issue. 


Application for Membership 


1. Young research workers are encouraged to 
apply for membership. It is unnecessary to await 
a member's invitation to join the AMERICAN 
FEDERATION FOR CLINICAL RESEARCH. 

2. There is one requirement for regular mem- 
bership: Publication of a meritorious investiga- 
tion in clinical medicine or allied sciences. This 
should not be a case report or an abstract. 

3. An applicant must ask a member of the 
Federation who knows him to sign his applica- 
tion. 

4. Interested individuals should write to: 
AMERICAN FEDERATION FOR CLINICAL RESEARCH, 
250 West 57th Street, New York 19, New York. 


NOTICES 





Change of Address 


To ensure prompt and continuous receipt of 
the Journal, subscribers should report changes of 
address to the Publisher (Grune & Stratton, Inc., 
381 Park Avenue South, New York 16, N. Y.) at 
least 30 days before the publication date of the 
next issue. Both the subscriber’s new and old 
address should be given. Members of the Federa- 
tion should at the same time supply a duplicate 
of this information to the National Office (Ameri- 
can Federation for Clinical Research, 250 West 
57th Street, New York 19, N. Y.) so that records 
and roster can be kept up to date and official 
notices properly directed. 


Current Addresses Unknown to the 
National Office 


Juan M. Baertl, M.D. 
3395 Scranton Road 
Cleveland 9, Ohio 

A. Dale Console, M.D. 
745 Fifth Avenue 
New York 22, New York 

Glenn W. Irwin, M.D. 

8025 North Street 
Indianapolis, Indiana 
Victor Jack Marder, M.D. 

411% Vic Park A 
Rochester, New York 

Lt. Col. Strother B. Marshall, USAF, MC 
2500 USAF Hospital 
Mitchell AFB, New York 

Edgar J. Schoen, M.D. 

The Permanente Medical Group 
280 West MacArthur Boulevard 
Oakland 11, Calif. 

Teruo Takasu, M.D. 

589 Montgomery Street 
Jersey City 4, New Jersey 
Arnold M. Weissler, M.D. 
Duke University School of Medicine 
Durham, North Carolina 

Eugene Irwin Winkelman, M.D. 
Veterans Administration Hospital 
2202 Gratiot Avenue 
Ann Arbor, Michigan 

Adel A. Yunis, M.D. 
2343 10th Avenue 

Seattle, Washington 
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New Research Tools 


® Calbiochem Preparative Fraction Collector, 
automatic collection of multiple equal size frac- 
tions of chromatography column effluents. Cor- 
poration for Biochemical Research. 

© Regulated Voltage Power Supply provides 
constant measuring-circuit current in potentiom- 
eter recorders and controllers from the a-c line. 
Battery, standard cell and standardizing mecha- 
nism are not necessary. Leeds & Northrup. 

¢ Electronic Inquiry Processor. Data are sum- 
marized and processed automatically. Industrial 
Data Reduction Co. 

© SC-100 Multi-Matic Sample Changer—50 
samples, alpha, Leta and gamma emitters of any 
size up to two inches. Tracerlab. 

® Proportional Temperature Controller, for 
precise temperature control of living microscopic 
specimens. Oxford Laboratories. 

® Bottle Support and Sealing Cap permits 
fragile polyethylene bottles to be completely filled 
and effectively sealed for centrifugation in angle 


type, superspeed centrifuges. Lourdes Instrument 
Co. 

® Optical-Electronic Cell Counter counts red 
or white cells automatically. Sanborn Co. 

The information reported here is obtained 
from manufacturers. 


Blood Club 


The Blood Club will meet Sunday evening, 
April 30, 1961 in the Vernon Room at 8:00 P.M. 
There will be a Symposium on Cytogenetics with 
the following participants: Drs. Paul Moorehead, 
John Edwards, William Melman and P. C. Nowell. 


Obituary 


The National Office has been notified of the 
deaths of the following members. 


Gordon B. Myers, M.D., 789 Westchester Road, 
Grosse Pointe Park 30, Michigan. 


Lester J. Palmer, M,D., The Mason Clinic, 1118 
9th Avenue, Seattle 1, Washington. 


Erratum 


An abstract entitled, “Studies of In Vitro Thyroid Stimulation,” by J. A. Pittman, 
W. E. Martindale and C. E. Pierce, which appeared in the January 1961 issue of 


Clinical Research, vol. 9, no. 1, p. 53, contained the following error: 

“Prolonged treatment with desiccated thyroid was followed by responsiveness of the 
tissue to TSH.” This should be changed to read: “Prolonged treatment with desiccated 
thyroid was followed by unresponsiveness of the tissue to TSH.” 





CURRENT COMMENT 


Chairmen of the various meetings of the Fed- 
eration have been invited to submit comments 
on any aspect of their meetings which seem to 
them worthy of note. 


Midwestern Section 


The 18th Annual Meeting of the Midwestern 
Section of the American Federation for Clinical 
Research was held in Thorne Hall on the uptown 
campus of the Northwestern University School 
of Medicine in Chicago, Illinois on Thursday, 
November 3, 1960. The combined registration of 
members and guests was 462. Smith Kline & 
French Laboratories and Parke, Davis & Com- 
pany provided financial assistance for the meet- 
ing. 

a evening reception for past and present 
officers and participants was provided through 
the courtesy of Organon, Inc. To each of these 
companies we extend our thanks. 

A change was introduced in the format for the 
scientific program. The morning session remained 
a general meeting, but the afternoon session was 
divided into three sessions. The decision to do 
this followed an analysis of the grading of ab- 
stracts for two previous years, which suggested 
that judgments based on an abstract were most 
difficult and probably invalid. The Council be- 
lieved that the purpose of the American Federa- 
tion for Clinical Research were better served by 
giving more young investigators an opportunity 
to present their work. The morning session con- 
sisted of 13 papers selected from 48 abstracts. 
An additional 30 papers were presented at the 
Sectional meetings so that a total 43 papers were 
presented. While the discussion was lively at the 
general session, it was even more so during the 
afternoon. We plan to continue this format next 
year. 

At the Council meeting the evening prior to 
the Scientific Session, it was decided to discon- 
tinue dual submission of abstracts to the Central 
Society for Clinical Research and the American 
Federation for Clinical Research program. 

At the business meeting, the following Officers 
were elected: Chairman: Dr. R. Drew Miller, 
Rochester, Minn.; Vice-Chairman: Dr. William R. 
Drucker, Cleveland, Ohio; Secretary-Treasurer: 
Dr. Francis J. Haddy, Chicago, Ill.; Councillors— 
Senior: Dr. Donald Korst, Ann Arbor, Mich.; 
Dr. John Rankin, Madison, Wis.; Dr. John J. 
Will, Cincinnati, Ohio. Junior: Dr. Neil I. Gallag- 
her, St. Louis, Mo.; Dr. Edward J. Lennon, Mil- 


waukee, Wisc.; Dr. James C. Melby, Little Rock, 
Ark. 
James F. Hammarsten 
Chairman 


Southern Section 


A very successful meeting of the Southern Sec- 
tion of the American Federation for Clinical 
Research was held in conjunction with the 
Southern Society for Clinical Research at the 
Jung Hotel in New Orleans, January 19-21, 1961. 
There were 166 members and 183 guests present, 
making a total registered attendance of 349. 
This represents a continued increase in the over- 
all attendance as compared to previous years. 

A total of 103 abstracts were submitted and 
30 were presented to the Section. It is of note 
that a large number of abstracts dealt with 
metabolic and biochemical problems even in the 
cardiovascular, hematological and other divisions. 
The trend toward an increase of this type of 
investigation is apparent. Out of the 103 ab- 
stracts, 23 were primarily metabolic, 15 renal and 
electrolyte, 10 gastroenterological and liver, and 
23 cardiovascular. In contrast there was a diffici- 
ency of abstracts in certain categories, for ex- 
ample: Neurological research had only 1 abstract, 
immunology 3, pulmonary 3, and infectious dis- 
eases only 5. Some effort should be made by all 
to stimulate better participation in the meetings 
by these groups. This also applies to certain de- 
partments such as physiology, pathology and 
pediatrics which were sparsely represented. This 
is pointed out to show the members where growth 
of the Section is possible and to urge a wider 
and broader participation bv all in the future 
meetings. 

The newly elected officers of the Southern 
Section are: Chairman: Dr. Edward W. Dennis; 
Vice-Chairman: Dr. Henry D. McIntosh; Secre- 
tary-Treasurer: Dr. Walter Hollander; Council- 
lors: Dr. John J. Canary; Dr. Guy F. Hollifield; 
Dr. H. V. Murdaugh, Jr.; Dr. Marvin D. Siper- 
stein; Dr. Cheves M. Smvthe; Dr. Arthur C. 
White. 

E. E. Eddleman, Jr. 
Chairman 


Western Section 


Six hundred and thirty-one members and 
guests attended the annual scientific meetings of 
the Western Section of the Federation, the West- 
ern Societv for Clinical Research, and the West- 
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ern Association of Physicians which were held 
on January 25-28, 1961, at the Golden Bough 
Theater in Carmel, California. Although the great 
majority of registrants came from the far west, 
escapees from the rigorous winter of the midwest 
and east were also in evidence. 

The western section held its meetings on Wed- 
nesday afternoon, January 25th and Thursday 
morning, January 26th. Twenty-six papers were 
heard. They were selected from 71 abstracts 
which were subdivided by subject as follows: 
metabolism and endocrinology, 23 (of which 11 
were in some way related to the thytoid); hema- 
tology, 16; cardiovascular, 8; gastrointestinal and 
liver, 5; pulmonary, 5; renal and electrolyte, 3; 
immunology, 2; central nervous system, 2; and 
miscellaneous, 6. Of necessity, the program re- 
flected this preponderance of abstracts in the 
fields of metabolism, endocrinology and hema- 
tology. 

Nearly one-third of the abstracts arrived in the 
last mail for the receipt of abstracts. This sur- 
prised me; undoubtedly it would not have sur- 
prised the Collector of Internal Revenue. 

At the request of the Intersociety Council and 
with an unanimity approaching relish, the Coun- 
cil committed the Western Section of the Fed- 
eration to meet in Carmel for the next 3 years. No 
one who has stolen away to walk among the cy- 
presses and pines which hug the cliffs of this sea- 
coast town will fail to understand this decision. 

The three societies have been concerned with 
the problem of the accurate reporting of their 
meetings in the public press. The Council dis- 
cussed, without reaching a conclusion, the ques- 
tion of whether or not the Chairman should point 
out papers of particular scientific merit to the 
press. 

The new officers of the Western Section are: 
Chairman, Dr. Arno G. Motulsky, Seattle; Vice- 
Chairman, Dr. Bernard Pirofsky, Portland. Dr. 
Bernard J. Haverback of Los Angeles continues 
as Secretary-Treasurer. 

Samuel I. Rapaport 
Chairman 


Eastern Section 


The Annual Meeting of the Eastern Section of 


the American Federation for Clinical Research 
was held at the National Institutes of Health in 
Bethesda on January 6 and 7, 1961. Although 
attendance was excellent on Friday (450-500 
members and guests), a considerably smaller 
number (50-75) returned for the Saturday mom- 
ing meeting. This decrease, though not entirely 
unexpected, was disappointing and unfortunate 
since the Saturday papers were excellent and did 
not differ in quality from those of the preceding 
day. It is unlikely that the Friday evening festivi- 
ties were sufficient to account for the audience 
depletion. 

Of the 95 abstracts submitted, 80 were ac- 
cepted for publication in the Journal and 32 
selected for presentation. Because of the superior 
quality of many of the abstracts and the diversity 
of disciplines covered, the chairman was assisted 
in the selection of the program by a committee 
of specialists in the various fields. Both the 
papers and the presentations were generally ex- 
cellent. They uniformly evoked considerable dis- 
cussion which was most often pertinent and not 
infrequently spirited. 

At the Council meeting the proposed By-laws 
for the Section were discussed and approval 
recommended. The chairman suggested that 
future Councillors should recommend to the 
membership, not only the choice of the next two 
meeting sites, but also the names of a Chairman 
and Vice-Chairman who necessarily must come 
from these cities. This was agreed upon and sub- 
sequently both measures, the new By-laws and 
the selection of the Chairman and Vice-Chairman 
were approved by the membership at the Satur- 
day business meeting. 

Attending their first annual meeting as council- 
lors were Frank Furth, Syracuse; John Helwig, 
Jr., Philadelphia; John Jaenike, Rochester; Gerald 
Rodnan, Pittsburgh and Henry Wagner, Ballti- 
more. The following officers were elected: Chair- 
man ( 1 year term)—Hadley Conn, Philadelphia; 
Vice-Chairman (1 year term)—Henry Wagner, 
Jr., Baltimore. Dr. Lawrence Lilienfield will con- 
tinue as Secretary-Treasurer. The 1962 meeting 
is to be held in Philadelphia, the 1963 meeting 


in Baltimore. 
Jack Orlof 
Chairman 
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MORNING SESSION 
9:00 to 9:10—Business Meeting 


1. Symptomatic Hyperserotoninemia (Without 


Carcinoid) Associated With Diminished Uri- 
nary Excretion of 5-HIAA: ? A New Syn- 
drome. 
Richard R. Pichel Warner. New York City. 
page 156 
. Studies on the Mechanism of Resistance to 
the Folic Acid Antagonists. 
Joseph R. Bertino, Barbara M. Simmons* 
and Dennis M. Donohue.” Seattle. 
page 157 
- A Complement-Fixing Antibody Against a 
Specific Platelet Antigen Responsible for 
Amegakaryocytic Neonatal Purpura. 
Richard H. Aster,* N. Raphael Shulman, 
Howard A. Pearson and Marilyn C. Hil- 
ler.* Bethesda. page 157 
. The Effect of Bacterial Endotoxins on Plate- 
lets In Vitro. 
Roger M. Des Prez,* Herbert I. Horowitz® 
and Edward W. Hook. New York City. 
page 171 
. The Local Exudative Cellular Response in 
Uncontrolled Diabetes. 
P. E. Perillie, J. P. Nolan® and S. C. Finch. 
New Haven. page 165 


*By invitation. 


**Senior member. 


PROGRAM 
GENERAL SESSION 


National Meeting 


American Federation For Clinical Research 


Sunday, April 30, 1961 
Steel Pier Theater, Atlantic City, New Jersey 


Arnold S. Relman, M.D., Presiding 


Presentations will be limited to ten minutes 


6. 


Left Ventricular Tension and Stress in Man. 
Harold Sandler, Harold T. Dodge and 
Robert E. Hay.* Seattle. page 145 


. Systemic Oxygen Transport in Induced Nor- 


movolemic Anemia and Polycythemia. 
John F. Murray, Philip Gold® and B. 
Lamar Johnson, Jr.* Los Angeles. 


page 164 


. Evidence for the Presence of a Dialyzable 


“Toxic” Factor in the Sera of Uremic Sub- 
jects. 
R. E. Henkin,® P. H. Byatt® and M. H. 
Maxwell. Los Angeles. page 202 


. Direct Measurement of Intracellular pH with 


Glass Micro Electrodes. 


Norman W. Carter. Dallas. page 177 


. A Relationship Between Free Fatty Acid 


Metabolism and Hyperlipemia. 
Samuel J. Friedberg,* Robert F. Klein,’ 
Morton D. Bogdonoff and E. Harvey Estes, 
Jr. Durham. page 178 


. In Vitro Studies of Leucine Hypoglycemia. 


Lawrence Power,® Stefan S. Fajans** and 
Jerome W. Conn.* Ann Arbor. page 187 


. Inhibition of ACTH of Enzymic Pyridine 


Nucleotide 

Adrenal. 
J. T. Dowling, M. B. Sigel® and E. Y. 
Yamada.° Los Angeles. page 178 


Transhydrogenation in the 


. Stimulation of Anterior Pituitary Glucose 

Oxidation by Neurohumoral Agents. 
Samuel H. Barondes,*® Phyllis Johnson* 
and James B. Field. Bethesda. page 175 
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———— SUBSPECIALTY MEETINGS 


Under Joint Sponsorship of the American Federation for Clinical 
Research and the American Society for Clinical Investigation 


Section I: Hematology 


Sunday, April 30, 1961 5. An Intracellular Protein Intermediate for 
AFTERNOON SESSION Hemoglobin Formation. 
2:30 P.M. ae c sap a = E. ee 
omas. Cooperstown, N. Y. 
Vernon Room, Haddon Hall . Asynchronous Thymidine Uptake by Human 
Dr. George E. Cartwright, Chairman, Presiding Chromosomes. 

James L. German, III. New York City. 
1. Mechanism of Action of Thrombin on Plate- ASCI 
lets. . Tritiated Thymidine In Vivo Incorporation 

Dudley P. Jackson, Hans J. Schmid and J. in Leukemia. 

Richard Gaintner. Baltimore. ASCI Eugene P. Frenkel, Barbara Whalley, 
2. Evidence that Activation Product Causes Charles Knorpp and Donald Korst. Ann 
Serum Induced Thrombosis. Arbor. page 158 
Edward S. Henderson and Samuel I. Rapa- . Reactivity of Red Cell Eluates and Serums 
port. Los Angeles. page 160 of Acquired Hemolytic Anemia in Leukemia. 

3. Metabolic Functions of Vitamin B,.: The Jerome I. Brody. Coral Gables, Florida. 
Possible Relationship of Megaloblast Forma- page 157 
tion to Unbalanced Growth in Vitamin B,, . Evidence for Heterogeneity Among Subjects 
Requiring Bacteria. with Glucose-6-P Dehydrogenase Deficiency. 
William S. Beck. Boston. ASCI Paul A. Marks, Ruth T. Gross and Julia 
4. Measurement of Body Radioactivity in Banks. New York City. ASCI 
Studies of Iron Absorption in Man. . Effect of Membrane Sulfhydryl Deficiency 

Mortimer S. Greenberg, Gerald J. Hine on the Shape and Survival of Red Cells. 
and Georg W. Strohmeyer. Boston. Harry S. Jacob and James H. Jandl. Boston. 
page 160 page 162 


Section II: Kidney and Electrolyte 


Sunday, April 30, 1961 E. E. Muirhead, J. W. Hinman and E. G. 
AFTERNOON SESSION Daniels. Detroit and Kalamazoo. ASCI 
2.30 P.M. . Correction of Renal Sodium Loss and Second- 
ary Aldosteronism in Renal Tubular Acidosis 
Rutland Room, Haddon Hall with Binashunste Leniiea, 

Dr. Alexander Leaf, Chairman, Presiding John R. Gill, Jr., Norman H. Bell and Fred- 
. eric C. Bartter. Bethesda. page 201 
1, Glutamine as a Source of Renal Ammonia in . Filtrable Calcium Complexes in the Hyper- 

Normals and Cirrhotics. calcemia of Malignancy. 
Edward E. Owen and Malcolm P. Tyor. Edward B. Marsh, Jr. and Mackenzie Wal- 
Durham. page 207 ser. Baltimore. page 205 
2. Refined Antihypertensive Medullorenal Ex- . Competitive Interaction Among Proteins for 

tract and the Protective Action of the Kidney Excretion by the Kidney. 
Against Hypertension. Willoughby Lathem. Pittsburgh. page 204 
. The Mechanism of Renal Chloride Reabsorp- 

Abstracts with ASCI (American Society for Clini- tion. 

cal Investigation) in place of a page number will be Floyd C. Rector, Jr. and James R. Clapp. 
found in the ASCI program. Dallas. ASCI 
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7. The Effect of Mineralocorticoids on Renal 
Handling of Potassium. 
Robert Cade and Robert Shalhoub. New 
York City. ASCI 
8. Effect of Alkalosis on Serum Concentration 
and Urinary Excretion of Phosphorus. 


Elbert P. Tuttle, Jr. and Marvous E. Mostel- 

lar. Atlanta. page 19] 

9. Localization of the Renal Tubular Effect of 
Parathyroid Hormone. 

A. H. Samiy, P. P. Hirsch and A. G. Ram. 

say. Boston. ASCI 


Section III: Metabolism 


Sunday, April 30, 1961 
AFTERNO@N SESSION 


Music Room, Chalfonte 
Dr. Edward H. Ahrensj Jr., Chairman, Presiding 


. Effect of Leucine oh Insulin Induced Hypo- 
glycemia. 
Gerald Reaven ahd Charles Lucas. Palo 
Alto. page 187 
. The Quantitative rtance of the Liver in 
the Disposition of Gjucose Loads. 
David M. Mebane,\Frank R. Lecocq, Burton 
Combes and Leondrd L. Madison. Dallas. 
page 185 
. Specific Neural Stimulation of Norepinephrine 
Secretion by the nal Medulla During 
Anoxia. 
Alan Goldfien, William F. Ganong and Bert- 
ram Wise. San Francisco. ASCI 
. The Initial Step in Active Sodium Transport 
by the Toad Bladder. 
Howard S. Frazier, Eleanor F. Dempsey 


Section IV: 


Sunday, April 30, 1961 
AFTERNOON SESSION 
2:30 P.M. 
Carolina Room, Chalfonte 


Dr. Peter Forsham, Chairman, Presiding 


1. Differences in Insulinase Inhibition by Sera. 
Marvin L. Mitchell, Anne B. Harden and 
Mary E. O'Rourke. Boston. page 185 

2. A Rapid Method for Individually Assessing 

Hormonal Binding by Thyroxine-Binding Pro- 
teins. 
Lewis E. Braverman and Sidney H. Ingbar. 
Boston. page 176 


and Alexander Leaf. Boston. ASCI 
5. Heterogeneity of Serum Alkaline Phosphatases, 
Samuel H. Boyer, Richard Schultz and 
Robert Weilbacher. Baltimore. ASCI 
. Lipid Metabolism in Rat Adipose Tissue Dur. 
ing Aging. 
William Benjamin and Alfred Gellhorn. 
New York City. (Introduced by Paul A. 
Marks). page 175 
. Lipid Peroxide Formation by Adipose Tissue 
(A.T.) In Vitro. - 
William G. Blackard, Michael F. Ball and 
Frank L. Engel. Durham. page 176 
. Lipoprotein Lipase Activity (Free Fatty Acid 
Release) Induced by In Vitro Sonic Oscilla- 
tion of Serum from Heparin-Resistant Hyper. 
lipemic Subjects. 
C. W. Robinson and R. H. Furman. Okla- 
homa City. page 145 
. Effect of Weight Gain During Adult Life on 
Serum Triglyceride Concentrations of Normal 
Man. 
Margaret J. Albrink, J. Wister Meigs and 
Morris Granoff. New Haven. ASCI 


Endocrinology 


3. Congenital Adrenal Hyperplasia Due to De 
ficiency of 38-Hydroxy Steroid Dehydro 
genase. 

Alfred M. Bongiovanni and Walter R. Eber- 
lein. Philadelphia. ASCI 

4. Albumin Infusion: A New Test for Primary 
Aldosteronism. 

Bernard R. Kliman, Norman H. Bell and 
Frederic C. Bartter. Bethesda. page 182 

5. Human Adrenal Vein Catheterization and 
Venography. 

Richard P. Levy and Kenneth Miller, Cleve 
land. page 183 

6. Patterns of Estriol Conjugates in Body Fluids 

of the Human Fetus and Newborn. 
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Philip Troen and Egon Diczfalusy. Stock- 

holm. ASCI 

7. The Biosynthesis of Testosterone from /4- 

Androstene-3, 17-dione by Surviving Human 

Ovarian Slices. 

T. Sandor and A. Lanthier. Montreal. 

page 189 

. Histochemical Topography of Anterior Pitui- 


tary: Correlations Between Enzyme Activities 

and Endocrine Function of Individual Cells. 
S. Bleicher, M. Karnovsky and N. Freinkel. 
Boston. ASCI 

§. Pheochromocytoma in a Family Study. 

Samuel E. Tisherman, Frank J. Gregg, 
Thaddeus. S. Danowski and Frank M. 
Mateer. Pittsburgh. page 191 


Section V: Cardiopulmonary 


Sunday, April 30, 1961 
AFTERNOON SESSION 
2:30 P.M. 

Steel Pier Theater 


Dr. Robert P. Grant, Chairman, Presiding 


l. The Effects of Squatting on the Circulation. 
Malcolm B. Mcllroy and Thomas V. O’Don- 
nell. San Francisco. ASCI 

2. Inotropic Mechanisms of the Intact Heart 

Studied in an Innervated, Isometric Ventricle. 
John H. Siegel and Edmund H. Sonnenblick. 
Bethesda. page 146 
3. Mean Systolic Ejection Rates During Exercise 
in Normal and Failing Hearts. 
Herbert J. Levine, Norman Krasnow, Wil- 
liam A. Neill, Richard J. Wagman and 
Richard Gorlin. Boston. page 142 
4. Influence of Flow Properties of Blood Upon 
Viscosity-Hematocrit Relationships. 


Section VI: Infectious 


Sunday, April 30, 1961 
AFTERNOON SESSION 
2:30 P.M. 
Seaside Hotel 
Dr. Abraham I. Braude, Chairman, Presiding 


1. Acquired Resistance to Allergic-Encephalo- 
myelitis and the Role of a Serum Factor. 
Philip Y. Paterson, S. Martin Harwin and 
Norman C. Didakow. New York City. 
ASCI 
2. A New Protein Disturbance Associated with 
Rheumatoid Arthritis. 
Richard S. Farr, Gerald P. Rodnan and 
Elliott C. Lasser. Pittsburgh. ASCI 


R. E. Wells, Jr. and E. W. Merrill. Boston. 
ASCI 
5. Relation of Myocardial Carbohydrate Metab- 
olism and Ion Transport to Contractility. 
Timothy J. Regan, Patrick H. Lehan, Martin 
J. Frank, Ernest N. Landy and Harper K- 
Hellems. Jersey City. ASCI 
. Myocardial Metabolism and Cardiac Output 
in Acute Uremia. 
Donald M. Knowlan, Dorothy A. Piatnek 
and Robert E. Olson. Pittsburgh. page 141 
. Analysis of the Static Pressure-Volume Curve 
of the Lung. 
Eduardo Salazar and John H. Knowles. Bos- 
ton. page 198 
. Hemodynamic Effects of Oxygen Breathing. 
Walter Daly and Stuart Bondurant. Indian- 
apolis. ASCI 
. Venous Admixture to the Pulmonary Circula- 
tion in Human Subjects Breathing 100% O.. 
Sami I. Said and C. M. Banerjee. Richmond. 
page 197 


Disease and Immunology 


3. Transfer of Autoimmune Nephrosis in Rats 
by Means of Lymph Node Cells. 
E. V. Hess and C. T. Ashworth. Dallas. 
ASCI 
4. Nephritis in Mice Produced by Extracellular 
Toxin of Group A Streptocci. 
E. M. Tan and M. H. Kaplan. Cleveland. 
page 209 
5. The Production of Fever in Rabbits with 
Extracts of Tissue Culture Cells Infected 
with Coxsackie Virus. 
M. Kenton King. St. Louis. ASCI 
6. Endotoxin Fever in Leukopenic Animals. 
J. C. Herion, J. C. Palmer and R. I. Walker. 
Chapel Hill. page 172 
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. Tolerance to Bacterial Endotoxin Induced 
by Experimental Pyelonephritis. 
William R. McCabe. Chicago. ASCI 
. Staphylococcal Abscess Formation in Mice 
by Collodion Bag Implantation Technique. 
Gow T. Lam, Charlotte M. Witmer, 
Francis J. Sweeney, Jr. and Robert I. Wise. 
Philadelphia. page 173 
. The Importance of Peripheral Leukocytes 


and the Reticuloendothelial System in Blood 
Stream Clearance. 
Bennett M. Derby and David E. Rogers, 
Nashville. page 17] 
10. Experimental Staphylococcal Infection: The 
Role of Alpha Hemolysin and the Effect of 
Bacterial Endotoxin. 
Leighton E. Cluff and Richard C. Conti, 
Baltimore. ASCI 


Section VII: Gastroenterology 


Sunday, April 30, 1961 
AFTERNOON SESSION 
2:30 P.M. 

West Room, Haddon Hall 


Dr. Thomas C. Chalmers, Chairman, Presiding 


1. The Effect of Intestinal Motility on Xylose 
Absorption. 
John S. Fordtran and Konrad H. Soergel. 
Boston. page 151 
2. Kinetics of Intestinal Absorption in Man: 
Normals and Patients with Sprue. 
Harold P. Schedl and James A. Clifton. 
Iowa City. ASCI 
3. Evidence for Deficiency of Vitamin By, in 
Non-Tropical Sprue. 
O. Dhodanand Kowlessar, Lorraine J. 


Haeffner, Gordon Benson and Marvin H. 
Sleisenger. New York City. ASCI 
. Abnormal BSP Extraction Induced by Gluca- 
gon and Prevented by Oxygen Inhalation. 
William S. George and Carroll M. Leevy, 
Jersey City. page 152 
. A Copper-Protein of Human Liver. 
Jay Shapiro, Anatol G. Morell and I. Her. 
bert Scheinberg. New York City. ASCI 
. The Kinetics of Bilirubin Formation In Vivo. 
J. Donald Ostrow, James H. Jandl and Rudi 
Schmid. Boston. ASCI 
. Disorders of Potassium Metabolism in Liver 
Disease. 
T. H. Casey, W. H. J. Summerskill and A. 
L. Orvis. Rochester, Minn. ASCI 
. Auto-Immunity in Liver Disease: Serological 
Investigations and Clinical Correlation. 
Muharrem Gokcen. Minneapolis. ASCI 
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od Under the Sponsorship of the American Federation for Clinical Research 
7 Section VIII: Kidney and Electrolytes 
he Sunday, April 30, 1961 Concentrations of Na+ and K+. 
of EVENING SESSION I. M. Taylor and D. T. Young.* Chapel Hill. 
7:30 P.M. page 210 
nti, Rutland Room. Haddon Hall 4. The Effect of Vasopressin on Water Bonding 
Cl : : . ia in the Toad Bladder. 
Dr. Irving L. Schwartz, Chairman, Presiding Richard M. Hayes, New York City. 
1. The Rarity of Poststreptococcal Glomeru- page 202 
= lonephritis Causing Nephrotic Syndrome. 5. Metabolic Alkalosis Without Potassium De- 
]. R. Lawrence,* C. L. Pirani,* R. M. Kark*® pletion. 
H. and V. E. Pollak. Chicago. page 204 M. Newton,* L. G. Welt** and J. Oliver.* 
SCI 2. Renotropic Effects of Human Growth Hor- Chapel Hill. page 207 
nce mone in Man. 6. The Effects of Sodium Intake, Serum Sodium, 
| R. O. Morgan*®, E. Gonda® and J. C. Beck. and Aldosterone on Urinary Concentration. 
ey, Montreal. page 206 Carl Goldsmith,* H. Kent Beasley,* Peggy 
152 3. Effect on Tissue Electrolytes in Isolated Per- Whalley,* Floyd C. Rector, Jr. and Donald 
fused Rats’ Hearts of Changes in Extracellular W. Seldin. Dallas. page 201 
Her- 
SCI 
Tivo. Section IX: Metabolism 
Rudi 
SCI Sunday, April 30, 1961 Heinrich G. Haas,* John J. Canary, Lau- 
oa EVENING SESSION rence H. Kyle,°* Richard J. Meyer and 
7:30 P.M. Marcus Schaaf. Washington, D. C. 
d A. Music Room, Chalfonte b page 180 
‘SCI Ie ee CR ieee 4. The Use of DPN Analogues in the Differentia- 
gical . —_ ? me 8 tion of Serum LDH Isozymes. 
1, Tissue Distribution of Quanase as a Determi- W. H. Starkweather,* H. K. Schoch,** F. 
ASCI nant of Pharmacologic Activity of an Anti- J. Holt and R. D. Nykamp.* Ann Arbor. 
metabolite. page 194 
T. C. Hall and R. Levine.* Walpole, Mass. 5. The Effect of Multiple Heparin Injections on 
page 193 the Hyperlipemia of Atherosclerosis. 
2. Excretion of 5-Hydroxyindoleacetic Acid (5- Asher Woldow,* Raphael Lopez* and Har- 
HIAA) Following Burns. ry Goldberg.** Philadelphia. page, 147 
Ralph S. Goldsmith, Billy W. Evans* and 6. Low Leucocyte Phosphorylase in Hepatic 
Jerl P. Roberts.* Fort Sam Houston, Texas. Phosphorylase Deficient Glycogen Storage 
page 179 Disease. 
3. Further Evidence for Calcium Deficiency in Hibbard E. Williams* and James B. Field. 
Several Types of Osteoporosis. Bethesda. page 192 














Section X: Endocrinology 


Sunday, April 30, 1961 1. Metabolism of Aldosterone in Normal Sub- 
EVENING SESSION jects and Patients with Cirrhosis. 
7:90 PM W. S. Coppage, D. Island,” A. E. Cooner*® 


and G. W. Liddle. Nashville. page 177 

Carolina Room, Chalfonte 2. Possible Etiologic Link Between Cushing’s 
Syndrome and Visceral Malignancy. 

Dr. Don H. Nelson, Chairman, Presiding Donald A. Holub and Fred H. Katz.* New 
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York City. page 194 
3. Hormonal Activation of the Lipase of Rat 
Adipose Tissue. 

D. Rubinstein,® L. Gosselin,® S. Chiu,® E. 

E. McGarry® and J. C. Beck. Montreal. 
page 188 

4. Free Thyroxine ad its Carriers in Serum. 
and Milton Tabachnick.° 


New York City. page 190 
5. Influence of TSH on Radiosulfate Uptake by 
Retro-Orbital Tissues and Thyroid Gland of 
the Guinea Pig and the Mouse. 
H. M. Haddad® and S. Reichlin. St. Louis, 
page 180 
6. The Metabolic Fate of Thyroxine. 
James Wynn. Durham. 


Section XI: Circulation 


Sunday, ;April 30, 1961 


ms, Chairman, Presiding 


and Arteries to Norepine- 
phrine and Angi >tdhsin in the Dog. 
P. A. Kot, J. 2D’. ,” J. C. Rose and E. 
D. Freis.°* Wa:t§ngton, D. C. page 141 
. Studies of the Arnijhypertensive Mechanisms 
of Diuretics. 
Bertram M. Wind. Boston. page 147 
. Acute Hemodynamif Responses to Intravenous 
and Intraarterial Gujanethidine. 
F. M. Abboud, 
Pereda.* Iowa Cit}. 


W. Eckstein and S. A. 
page 136 


4. The Significance of the Abnormal Dilution 
Curve in Valvular Regurgitation. | 
G. E. Levinson, M. J. Frank® and R. §. 
Palman.° Jersey City. page 143 
. The Role of Calcium in Positive Inotropic 
Effect. 
Robert M. Kohn. Buffalo. page 141 
. Systemic and Coronary Hemodynamic Effects 
of A.T.P. ot 
G. G. Rowe, S. Afonso,* H. P. Gurtner, C. 
J. Chelius,° J. E. Lopez,° W. C. Lowe, 
C. A. Castillo* and C. W. Crumpton.** 
Madison. page 145 
. Effect of Cations on Coronary Vascular Resist- 
ance. 
Edward D. Frohlich, Jerry B. Scott, Robert 
A. Hardin® and Francis J. Haddy. Fort 
Knox. page 139 


Section XII: Pulmonary 


Sunday, April 30, 1961 
EVENING SESSION 
7:30 P.M. 


Viking Room, Haddon Hall 
Dr. Robert E. Forster, Chairman, Presiding 


1. Surface Tension Effects on Lung Compliance 
in Normal and Abnormal Hemodynamic 
States. 

R. A. Obenour,* R. B. Vanderbeck,® H. A. 
Saltzman and H. O. Sieker. Durham. 
page 197 

2. Pulmonary Venous Admixture in Man During 
Negative Pressure Breathing. 

Sheldon H. Steiner® and Roy H. Behnke. 
Indianapolis. page 199 


3. A Human Hemoglobin With Reduced Affinity 
for Oxygen and With Altered Heme-Heme 
Interactions. 

William E. Ruth and Kurt R. Reissmann.** 
Kansas City, Kan. page 166 

4. Alveolar Capillary Block in Sarcoidosis. 

R. L. Johnson, Jr.. W. H. Lawson* and 
W. C. N. Wilcox.* Dallas. page 196 

5. Experimental Pulmonary Embolism. 

L. B. McGuire,* G. T. Smith,* J. W. Hy 
land,* D. C. Harrison,* F. W. Haynes®* and 
L. Dexter.** Boston. page 197 

6. The Influence of Abnormal Red Blood Cells 

Upon the Diffusing Capacity of the Lung. 
Nathan S. Seriff, New York City. (Intro 
duced by M. Henry Williams, Jr.) 


page 198 
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Abstracts of Papers 


Submitted to the Annual 


NATIONAL MEETING 


of the 


American Federation for Clinical Research 


Atlantic City, New Jersey . Sunday, April 30, 1961 


BEHAVIORAL MEDICINE, 135 
CARDIOVASCULAR, 136 

CENTRAL NERVOUS SYSTEM, 148 
CONNECTIVE TISSUE, 149 
GASTRO-INTESTINAL AND LIVER, 150 
HEMATOLOGY, 157 


INFECTIOUS DISEASES AND IMMUNOL- 
OGY, 169 

METABOLISM, 175 

NEOPLASTIC DISEASE, 193 

PULMONARY, 195 

RENAL AND ELECTROLYTES, 199 


BEHAVIORAL MEDICINE 


THE MODIFYING EFFECT OF CONFORMING BEHAVIOR UPON 
LIPID RESPONSES ACCOMPANYING CNS AROUSAL. M. D. 

ff, R. F ein*, E. H. Estes, Jr., D. M. 
Shaw* and K. W. Back® Duke Medical Center, Durham, 
i. c. 

The role of social interaction as an important 
facter relating to physiologic changes has been 
studied experimentally. The variable of social 
pressure has been controlled; the behavioral and 
physiological responses have been directly meas- 
ured, Nine groups of 4 subjects (normal, fasting 
males), seated in individual beoths before a panel 
of lights, were given the task of identifying one 
of 4 momentarily-projected images on a screen. The 
"answers" of the other 3 subjects--actually provi- 
ded by the experimenters--were flashed on the in- 
dividual's panel prior te his recording his own 
choice, The behavior (i.e. the individual sub- 
ject's actual choice) is recerded and compared to 
the true answer and to the "answers" ef the other 
subjects, providing an index to social conformity. 
Physiologic response is judged by changes in plas- 
ma free fatty acid (FFA) level, drawm sequentially 
throughout the experiment, and is considered to be 
an index of CNS arousal. The task itself is a sig- 
nificant stimulus (FFA rise=+153 mEq/L; p <0.01 
compared to no task). Under conditions in which 
the conformity index is low, FFA rise is unmodi- 
fied; under those where the conformity index is 
high FFA rise is reduced (correlation between de- 
crease and conformity .63; p ¢.05). These studies 
ate interpreted as indicating that the social be- 
havior of conformity does modify the plasma lipid 
Tesponse accompanying CNS arousal of having to 
make a judgmental decisien. 


A SEMINAR COURSE IN PATIENT CARE. Albert 
Stunkard, Anna Marie Chirico and Thomas 
Clark. Departments of Medicine and Psychiatry, 
University of Pennsylvania, Philadelphia, Penna. 

This report describes a three-month course 
in patient care designed to supplement the 
clinical experience of fourth year medical 
students in the medical and psychiatric out- 
patient clinics. The focus of the course is 
problems of management, and each of the 12 
weekly conferences deals with a problem which 
has been previously encountered in the out- | 
patient clinics. The students are given a 
protocol which poses the problem and are asked 
to write their analysis of it and how they 
would proceed. These issues are then discussed 
in the conference which is conducted by a panel 
of instructors filling three distinct roles 
which seem necessary for optimal functioning. 
These roles are: moderator, resource person(s) 
and a historian who describes the actual outcome 
of the case. These exercises provide the bene- 
fits of case conferences while obviating depen- 
dence upon the availability of patients who 
illustrate pertinent problems. The course can 
therefore unfold in an orderly sequence, 
proceeding from simple to more complex and 
ambiguous problems, and dealing with issues in 
the same order in which they are met in the 
clinic. Early conferences, for example, deal 
with problems of beginning treatment and en- 
listing patient cooperation while later ones 
are concerned with referral of patients or 
termination of treatment. A high degree of - 
student acceptance indicates that the course 
meets a felt need. 
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THE PHYSICAL ACTIVITY OF OBESE GIRLS. Albert 
Stunkard and Joan Sparacin*. Depts. Psychia- 
try and Medicine, University of Pennsylvania, 
Philadelphia, Pennsylvania. 

The physical activity of 15 matched pairs 
of obese and non-obese girls aged 10 to 13 
were studied by means of mechanical pedometers 
during attendance at a summer camp and during 
their first week at home after camp. During 
the two-week camp period the obese girls 
walked 7:2 miles per day as compared with 8.1 
for their controls (P<.05). When the excess 
weight of the obese girls was taken into 
account, however, they were found to have 
performed more work than their controls. 
Both groups were significantly less active 


in the home environment. The obese girls 
were again slightly less active than their 
controls (5.0 vs. 5.8 miles per day), but 
again they performed slightly more work. 
Comparison of weight changes at camp revealed 
that the obese girls either lost more or gained 
less than their controls (P<.05). Furthermore 
there was a direct relationship between activi. 
ty and (relative) weight loss when matched 
pairs were compared. 

Earlier studies had shown that obese 
women (unlike obese men) are very inactive. 
The current findings suggest that this in- 
activity results from biological or social 
influences on women, and is not a function 
of gender per se. 


CARDIOVASCULAR 


ACUTE HEMODYNAMIC RESPONSES TO INTRAVENOUS AND IN- 
TRAARTERIAL GUANETHIDINE. F.M. Abboud, J.W. Eck- 
stein and S.A. Pereda*, C.V. Res, Labs. ,Dept. of 
Int. Med, State Univ. of Iowa, Iowa City, Lowa, 

An abrupt fall in arterial pressure followed 
by a sustained increase was seen in dogs after 
I.V. guanethidine (Page and Dustan, J.A.M.A.,170: 
1265). Our studies were done to determine the na- 
ture of this biphasic response, Observations were 
made on 22 dogs before and at frequent intervals 
after guanethidine (1 mg./Kg.). All reported fig- 
ures represent mean differences from control val- 
ues, A fall (18 mm Hg,p<,001) in arterial pres- 
sure, an increase (0.5 L./min.,p<.005) in cardiac 
output (dye dilution) and a fall (26 units,p<.001) 
in peripheral resistance were observed within 10 
sec, and lasted <1 min, After this depressor phase 
blood pressure increased (37 mm Hg,p<.001) as did 
stroke volume (2.7 ml.,p<.001) while resistance 
returned to control levels, These acute changes 
subsided within 13 min, Ganglionic blockade (6 
dogs) augmented the pressor response and adrener- 
gic blockade (5 dogs) reduced it, Dose-response 
relationships were linear during the depressor 
phase (but not during the pressor phase) when 
graded doses (1,2 and 4 mg./Kg.) were given. 

Intraarterial injection of guanethidine into 
perfused innervated and denervated forelegs caus- 
ed brief dilatation followed by sustained con- 
striction of large and small arteries and small 
veins, This response was qualitatively different 
from that seen with intraarterial norepinephrine, 

The results indirectly support the hypothesis 
that the systemic pressor response to guanethi- 
dine is related to a catecholamine stimulus, They 
demonstrate also direct actions of the drug on 
foreleg blood vessels, 





THE MORPHOLOGICAL CHRONOLOGY OF EXPERIMENTAL 
GRADUAL CORONARY OCCLUSION AND MYOCARDIAL IN- 
FARCTION. Emil Blair and R. Adams Cowl 
Division of Thoracic Surgery, vers of 
Maryland School of Medicine, Baltimore, Maryland 

The classic procedure in study of cor 
occlusion is acute ligation (Karsner and , 
Dogs were studied at death or sacrifice up to 2 
months. A survival rate of 80% was obtained with 
coronary occlusion and anterior myocardial in- 
farotion. The infarct was fully developed 6-10 
days after implant. The stages of morphological 
alteration may be defined as follows: I- Ear 
Necrosis=- up to 12 hours: pallor; hyaline 
with beginning loss of cross striations; early 
hemorrhage. II- Late Necrosis=- within 24-48 
hours: Continued loss of cross striations: 
fragmentation; hemorrhage; PMN infiltration. 
IlI~ Early Vascular=- one week: First sign of 
new oped vascular channels; some collagen 
activity. IV= Maximum Vascular- 3-4 weeks: 
Continued vascularity roblastic activity 
with peak at this time. V- Diminished Vasoular- 
After 5-6 weeks: Decrease in collaterals pro= 
portional to degree of maturation of fibroblastic 
activity. I<- Healed=- 7-8 weeks: Almost total 
abolition of vascularity with dense scar. lNecro- 
sis begins centrally and progresses peripherally. 
Collaterallization and healing begin peripherally 
and proceed centrally. Timing of morphologic 
changes vary, depending upon infarct size and 
revascularization. It would appear more accurate 
to relate time of healing to sone of activity, 
since more than me of the stages enumerated 
co-exist. 

















A QUANTITATIVE STUDY OF SXPERIMiéNTAL OCCLUSIVE 
ARTERIAL INTIMAL HYPERPLASIA, David H, Blanken- 

Dept. of Medicine, U, of South; Calif,, 
School of Medicine, Los Angeles, Calif, 

It is known that arterial injury incites hyper- 
plasia of the intima, Study of this process 
which may have importance in atheroma formation 
has been hampered by lack of means to effect re- 
producible experimental injury of arteries. A 
technique has been developed whereby sustained 
crushing force is applied by ligatures placed 
without surgical isolation of the vessel upon the 
central ear artery of rabbits, Precise injury 
results, The volume of crushed artery found be- 
neath replicate ligatures has been measured from 
microphotographs of serial sections through the 
injury and has been found to average 36 + 10 


(x 1074) m3 , Ligatures in place 1 to 3 days pro- 
duce the most uniform injury; longer ligation 
produces a spreading zone of necrosis which is 
more Variable, Moderate intimal hyperplasia 
appears after 8 days of continued ligation, mark- 
ed intimal hyperplasia appears after 12 days of 
continued ligation, Ligatures released after 5 
days cause rapid, extensive intimal overgrowth, 
and within 6 days new cells may occlude the vessd 
lumen both distal and proximal to the injured 
area, These new cells appear to spread along the 
internal elastic lamella and extend to fill wm- 
crushed portions of the artery. 


GRADED ACTIVITY PROGRAM. H.D.Cain,* W.G.Frasher,* 
R.Stivelman* (int. by V.J.Johns). Dept. Int. Med., 
Coll. Med. Evang. Los Angeles, California. 

This graded stress program provides a safe 
schedule of supervised self-care activities for 
the management of patients with recent myocardial 
infarction. Patients making an uneventful re- 
covery under standard therapy start on the pro- 
gram not earlier than 15 days post-infarction. 

The program consists of 10 daily successive 
Activity Levels (e.g.: Level 1, Self-Care Activ- 
ities of washing, eating, and moving to commode; 
level 5, Walking Activities of dressing and slow 
walking for 200 feet on level ground). 

Physical and ECG monitoring (one standard pre- 
cordial vector used) of patients is done before 
and after these activities. An activity is re- 
peated with ECG monitoring if there occurs: (1) 
apical heart fhythm irregularity, or rise in rate 
of 20 beats/min. or more; (2) angina, dyspnea, 
fatigue or (3) sig-ificant ST segment shift (1.0 
mormore). If si:ulficant abnormality occurs 
activity is usually maintained for one week at 
the previous Level before re-testing. Of 335 
patients already tested the overall performance 
was: PASS, 48%, DELAY-PASS, 25%; FAIL, 27%. 

Experience with the program indicates that ECG 
monitoring of early activity provides a more re- 
liable indicator in testing for coronary insuf- 
ficiency than physical signs or symptoms. Fatigue 
or dyspnea was present in only 14%, and angina in 
12 of proved cases of coronary insufficiency. 

No deaths occurred during program testing. 

A patient's program performance provides a4 
sound basis for prescribing activity in the post- 
infarction period; accumulating evidence indicates 
& more accurate prognosis may thus be achieved. 
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COMPUTER EXTRACTION OF ELECTROCARDIOGRAPHIC PARA- 


METERS. Cesar A. Caceres, Charles A. Steinberg*, 


William J. Carbery*, and Sidney Abraham*. Heart 
Disease Control Program, U.S.P.H.S., Dept. H.E. 


W., Washington, D. C. and Dept. of Med. and Biol. 
Phys., Airborne Instruments Lab., Deer Park, N.Y. 
This study was undertaken to demonstrate the 

feasibility of use of computers to extract clini- 
cally useful parameters from electrophysiologic 
waveforms. The ECG was used as the model signal. 
30 ECG leads from 15 subjects were recorded on 
magnetic tape. The analog signal was sampled 625 
times per sec. and that data was converted to a 
form suitable for a general purpose digital com- 
puter. Criteria for clinically significant volt- 
age fluctuations of the signal fre the baseline 
within specified time intervals were determined. 
The computer was programmed to identify those 
fluctuations automatically. As output the com- 
puter produces a set of measurements of ECG wave- 
forms from 1 cardiac cycle in any random 6 sec. 
portion of a lead. The program can be expanded 
to include any measurement but for present pur- 
poses it allows determination of amplitude of P, 
Q,R,S,T and U waves, amplitude at onset, termina- 
tion, and midpoint of the ST segment, duration of 
P,Q,R,S and T waves, ST and PQ segments, and QT 
and RR intervals. Variables are measured to an 
accuracy of 1 part in 1000. Measurements conform 
to those obtainable by careful hand measurement 
of magnified tracings of the original records. 
Automatically derived data can be simultaneously 
used in computer programmed statistical analysis 
to allow classification of the tracings into cat- 
egories of normality or abnormality. The entire 
automated scheme can thus become a diagnostic aid 
to the physician. 


OBSERVATIONS ON THE SYNTHESIS OF STEROLS IN HUMAN 
BLOOD VESSELS. A. V. Chobanian and W. Hollander. 
Dept. of Medicine, Mass. Memorial Hospitals, 
Boston, Massachusetts. 

This study was undertaken to investigate the 
possible role of sterol biosynthesis by human 
blood vessels in the development of the athero- 
sclerotic lesion. Intact segments of human 
arteries and veins removed at the time of surgery 
for vascular disease or for limb amputations were 
incubated in media containing either C-14 acetate 
or C-14 mevalonic acid. The rate of C-14 sterol 
formation from these labelled precursors was 
followed over the subsequent 1-24 hour period. 

The results of these in vitro studies indicate 
that: 

1) Significant sterol synthesis from both ace- 
tate and mevalonic acid occurs in the arterial 
wall but at a slow rate. 

2) Synthesis rates are generally comparable 
when either acetate or mevalonic acetate is used 
as the labelled precursor. 

3) Both arterial intima and adventitia appear 
to synthesize sterols. 

4) Atherosclerotic vessels, particularly in 
their intimal areas, show slower rates of sterol 
synthesis than relatively normal vessels. 

5) Sterol synthesis is reduced in the presence 
of 10% oxygen and is absent in oxygen free media. 
6) The rate of sterol synthesis in the veins 
is 5-10 times greater than that in the arteries 

of the same patient. 

The synthesis of sterols by human blood vessels 
is a slow but definite process which may contri- 
bute to their presence in the blood vessel wall. 
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EFFECT OF INTRAARTERI4L CATECHOLAMINES ON THE 
1131 DISAPPEARANCE CUHVE FROM SKELETAL MUSCLE. 
Jay D. Coffman. Dept. jof Medicine, Mass. Memorial 
Hospitals, Boston, Mads. 

Since intravenous eginephrine is reported to 
have little effect onjmuscle capillary blood flow, 
i.e., the disappearande rate of isotopes, the 
effect of intraarteridl infusion was studied. 
Disappearance curves df 1131 injected into the 
gastrocnemius muscles jof humans were recorded 
with a scintillation qgetector. Catecholamines 
were infused into thejfemoral artery at a rate of 
1 cc./min. With 1 4g /min. of epinephrine, the 
average I disappeagance rate increased tran- 
siently (K rose from 4033 to .077) in 11 of 14 
subjects but only forjan average of 2 minutes. 
With 10 ~g./min. of eginephrine, the 1131 clear- 
ance ceased in 6 and gecreased in 1. Norepine- 
phrine (3 ~g./min.) dqcreased the clearance in 5 
of 6 (K of .024 to .04]0). In 8 limbs, capillary 
blood flow was studieq during I.V. infusion of 
catecholamines while }lethysmographic blood flow 
was measured in the ogposite limb. With I.V. 
epinephrine (5-40 zg.4min.) the average isl 
clearance (K .057) ingreased in only 1 of 7. In 
4, with I.V. norepinejhrine (20 sg. /min.) , the 
average K of .05 decrd¢ased to Gi. Lotti 
total blood flows (plqthysmographic) showed, with 
epinephrine, large initial increases and then 
smaller prolonged incteases, but only decreases 
were seen with norepirephrine. These results 
show that intraarterial catecholamines affect 
isotope disappearance according to their known 
actions and again suggest that I.V. epinephrine 
increases total blood flow (after the initial 
large vasodilation) by indirect action but does 
not affect capillary blood flow. 


ALTERATIONS IN CARDIAC PHYSIOLOGY IN PERFUSION 
COOLING AND REWARMING OF THE CANINE HEART. Marcus 
L. Dillon, John W. Reeves* and Walter L. Floyd*. 
Depts. of Med. & Surg., V.A. Hosp. and Duke Medical 
Center, Durham, N. C. 

This study was done to determine the effects of 
perfusion cooling and rewarming on left ventricu- 
lar function.In open chest dogs anesthetized with 
chleralese and urethane,cooling and rewarming was 
performed in 8 dogs and cooling only was performed 
in 17 dogs between approximately 37° and 22°C. An 
extracorporeal pump oxygenator system with a heat 
exchanger was used to pump bloed from the inferior 
vena cava into the superier vena cava of 22 dogs 
and from the superior vena cava into the femoral 
artery of 3 dogs.Simultaneous recordings were made 
of left atrial pressure, left intraventricular 
pressure,aortic arch pressure,EKG,and ascending 
aortic bleed flow.Thermistors were used to measure 
the temperature of the heat exchanger water supply 
inflow bleod,esophagus and heart.The levels of 
left ventricular function with the temperatures 
stabilized at 1°C, intervals showed a linear fall 
im heart rate and cardiac output,a gradual fall in 
bleod pressure,no significant change in stroke 
volume and a nonlinear prolongation of contraction 
and relaxation.Depending on the conduct of the 
perfusion,the level of left ventricular function 
varies from a slight increase to a marked decreasg 
from the level ef function at stabilized tempera- 
tures.These effects were demonstrated to be due to 
this combination of factors:a differential temper- 
ature was produced between the right and left 
heart,the heart rate is related to the temperature 
im the region of the S-A node,and cooling the 
heart produced a nonlinear prolongation of con- 
traction and relaxation. 


FOREARM REACTIVE HYPEREMIA IN HUMAN HYy>zR. 
TENSION. James Conway. Dept. Inter. Med, 
U. of Michigan, Ann Arbor, Mich. 

If the increased peripheral resistance 
in hypertension were due to arterial 
vasoconstriction it should be possible to 
demonstrate the uncerlying normality of 
the blood vessels by measuring the resis- 
tance in the vascular bed after the 
application of a powerful vasodilator 
stimulus. The resistance of the forearm 
has therefore been measured in 20 normals 
and in 60 patients with hypertension 
after maximal dilatation had been achieved 
by reactive hyperemia. Measurements were 
performed in duplicate and in 1/2 of the 
subjects on more than one occasion. None 
of the patients were under treatment and 
none had signs of heart failure. The 
mean dilated resistance in the normal 
subjects was 2.4 (+ 0.%)units, and in 
hypertensives it was significantly 
greater 3.3 (+ 0.7)units (P<.01). ‘the 
level of the dilated resistance in 
hypertensives was related to the severity 
of the disease. An exception to this was 
patients with renal artery disease in ll 
of whom the mean cilated resistance was 
2.6, Only 3 patients, with very severe 
disease, were oytside the normal range. 
The abnormal level of dilated resistance 
in hypertension is uninfluenced by acute 
reduction in pressure by autonomic 
blocking drugs. These findings suggest 
that the blood vessels themselves are 
abnormal in some patients with hyper- 
tension. 


COMPARISON BETWEEN TWO "CENTRAL" BLOOD vou 
MEASURED IN THE DOG. 
Markason*, and H. Smulyan*. Dept. of Mean, S 
Univ. of N. Y., Syracuse, New York. 

Although the determination of "central" blood 
volume (CBV) by the Stewart-Hamilton technique 
is valid mathematically, using a right sided 
injection the volume measured is ill-defined, and 
it has been questioned whether the technique meas- 
ures a precise volume or will even follow changes 
in volume. To evaluate this, the CBV measured by 
right atrial injection and carotid collection of 
one second interrupted samples, (RA-CA)was com- 
pared to the right atrial to left atrial volume, 
(RA-LA)measured by the simultaneous injection of 
cardio-green into the left atrium and subtracting 
the left heart and arterial volume from the RA-CA 
CBV, A total of 22 comparisons between control 
CBV and CBV altered by nor-epinephrine(NE)infu- 
Arop,were done in 15 ~ The control ratio of 

x 100 was 55% + 8%, and as would be ex- 

» the correlation between the 2 CBVs was 
high, (r=0.944). With NE infusion the correlation 
remained high, (r=0,84), however in 5 of 22 meas- 
urements the two volumes varied in the opposite 
direction, and in an additional 5, while the 
changes in direction were the same they were not 

proportional, These data suggest that the CBV 
measured by RA injection and carotid collection 
can not be used to follow exact changes in the 
RA-LA volume, Whether the variation between the 
two methods was physiological or methodological 
cannot be determined from this study. 


mor 
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EFFECT OF.CATIONS ON CORONARY VASCU- 
LAR RESISTANCE. Edward D. Frohlich, Jerry 
B. Scott, Robert A. Hardin* and Francis J. 
Haddy. US Army Medical Research Laboratory, 
Fort Knox, Kentucky. 

Previous studies have shown that hypertonic 
solutions of certain cationic salts influence cor- 
onary vascular resistance. Since both tonicity 
and cations affect resistance, this study was de- 
signed to isolate the effects of cations. Utiliz- 
ing a previously described technique (Am. J. 
Physiol. 199: 765, 1960), coronary perfusion 
pressure of the beating dog heart was measured 
with total coronary blood flow held constant. 
Pressure responses as a function of the infu- 
sion rate of isotonic solutions of NaCl, KCl, 
MgSOz, MgCl2 and CaCl2 were obtained over 
the range 0.2 to 2.6 ml/min. Pressure de- 
creased as a function of the infusion rate of 
MgCl2, MgSO, and KCI and increased with 
CaClz. NaCl had no effect. Using the QT- 
interval as an index of systolic duration, it was 
found that the pressure changes occurred 
despite no change in the proportion of aminute 
spent in systole (QT x Heart Rate/60), suggest- 
ing that vessel transmural pressures remained 
constant. These findings, supported by previ- 
ous observations in the forelimb (Physiologist, 
3: 122, 1960), indicate that K* and Mg** 
actively dilate while Catt actively constricts 
the coronary vascular bed. 


EXERCISE PERFORMANCE BEFORE AND AFTER CONVERSION 
FROM ATRIAL FIBRILLATION TO SINUS RHYTHM. R, 
Gilbert, J. H. Auchincloss, Jr., R. Eich, Hy 
Smlyan*, and J, Keighley*. Dept. Med., State 
Univ, of New York Upstate Medical Center, 
Syracuse, N.Y. 

Exercise studies were performed in eight sub- 
jects before and after conversion from atrial fi- 
brillation to sinus rhythm, Duplicate studies in 
4 subjects in atrial fibrillation not converted 
and in 11 normal subjects served as controls, 
Exercise consisted of treadmill walking at 1.7 
mph at a 10% grade. Heart rate, ventilation, 
oxygen consumption, alveolar (end tidal) C02 
tension, and oxygen debt were measured, In two 
converted and one control subject cardiac outputs 
were al: ) measured, In spite of heavy digital- 
ization mean exercise heart rate was 151 per 
minute during atrial fibrillation; following 
conversion mean heart rate fell to 109. After 
conversion cardiac output was 25% higher and 
stroke volume 91% higher than while in atrial fi- 
brillation, Mean ventilation fell 18% and 
alveolar CO, tension rose 4 mm. Hg following 
conversion but these changes could not be shown 
to be significantly different from control 
studies, Oxygen debt showed no consistent 
changes, It is concluded that conversion to 
sinus rhythm improves exercise performance with 
the most striking changes occurring in heart rate 
and stroke volume, 


AN ANALYSIS OF THE HEMODYNAMIC EFFECTS OF GUAN- 
ETHIDINE, Thomas E. Gaffney* and Eugene Braunwald. 
National Heart Institute, Bethesda, Maryland. 

In spite of its increasing clinical use the 
mechanism of action of guanethidine has not been 
determined, To characterize cardiovascular effects 
of drugs, it is necessary to separate cardiac from 
peripheral vascular actions. In the study of drugs 
which may cause release of catecholamines, it is 
helpful to compare effects in normal and catechol- 
amine depleted states. In 4 normal, anesthetized, 
closed-chest dogs 10 mg./kg. of guanethidine I.V. 
resulted in an average elevation of cardiac output 
of 148%, heart rate of 59% and mean arterial pres- 
sure of 38% above control. In contrast, in 3 car- 
diac denervated dogs, myocardial catecholamine de- 
pleted, the average rise in cardiac output was 33% 
in heart rate 3% and in mean arterial pressure 8%. 
In 5 normal, open-chest dogs 10 mg./kg. of guan- 
ethidine increased ventricular contractile force 
(Walton-Brodie strain gauge) an average of 98% and 
heart rate 63% above control. In 4 open-chest car- 
diac denervated dogs there was no change in myo- 
cardial contractile force and only a 7% increase 
in heart rate. The direct effect of guanethidine 
on the systemic vascular bed was studied in 4 dogs 
during cardiopulmonary bypass in which the heart 
was excluded, and flow was held constant, and in 
which erterial pressure changes are a result of 
change in peripheral resistance. Guanethidine 0.3 
to 10 mg./kg. decreased peripheral resistance on 
the average of 24% to 50%. In conclusion, the 
acute hemodynamic effects of guanethidine include 
positive inotropic and chronotropic effects, in- 
creases in arterial pressure and cardiac output, 
resulting from myocardial catecholamine release, 
and also by systemic vasodilation. 


AN EVALUATION OF AN ANGIOCARDIOGRAPHIC METHOD FOR 
DETERMINING LEFT VENTRICULAR STROKE VOLUME IN MAN. 
Robert Hay*, Harold Sandler and Harold T. Dodge. 
Cardiovascular Service, VA Hospital, and U. of 
Washington Dept. of Medicine, Seattle, Washington. 

An angiocardiographic technique for determining 
left ventricular (L.V.) stroke volume (S.V.) was 
compared with standard Fick and indicator dilution 
methods in 14 patients without clinical evidence 
of valvular insufficiency. At the time of cardiac 
catheterization, shortly after the completion of 
Fick and indicator dilution S,.V. determinations, 
radiopaque contrast material was injected into 
either the superior vena cava or the L.V. and bi- 
plane angiocardiograms taken at the rate of 4-6 
films/second with film exposure timed with respect 
to the cardiac cycle. L.V. chamber volumes were 
calculated and volume curves constructed by pre- 
viously described techniques. The S.V. were ob- 
tained by subtracting the end-systolic volume 
from the end-diastolic volume. These S.V., which 
ranged from 33-113 cc's, were compared statisti- 
cally with the combined Fick and dye determina- 
tions. The mean difference between the paired de- 
terminations was 8% (maximum difference 18%) and 
the standard error of estimate was + 5 cc's. This 
variation is similar to that found by others com- 
paring the Fick and dye methods themselves. De- 
spite bradycardia or hypotension which occurred 
in 4 subjects during angiocardiography, the S.V. 
determined by the three methods agreed closely. 
This study, in addition to demonstrating a method 
of directly measuring S.V., provides supportive 
evidence for the validity of angiocardiographic 
techniques for the determination of absolute lev- 
els of L.V. volume in man. 
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PHONOCARDIOGRAM IN PULMONARY STENOSIS. 
*, R. H. Selvester*, D. E. Gri 
» College of 


The PCG is stated to be useful in differentiat- 
ing infundibular from valvular pulmonary stenosis, 
as well as estimating severity. PCGs of 41 cases 
of pulmonary stenosis (12 infundibular, 29 valvu- 
lar) proven by catheterization were studied as 
follows: 1) characteristics of murmurs, 2) sys- 
tolic clicks and interval between click and lst 
heart sound (C-l interval) and 3) 2nd sound in 
pulmonary area. These were correlated with sever- 
ity of stenosis as measured by RV pressure, RV to 
MPA gradient, right ventricular strain index 
(Bidoggia), and PA dilatation on x-ray. Systolic 
murmurs were not distinctive in valvular versus 
infundibular stenosis. Systolic clicks occurred 
in 4 patients with infundibular stenosis, and 
were related to moderately increased RV work; the 
C-1 interval was 0 in these cases. Systolic clicks 
occurred in 14 valvular stenoses and was unrelated 
to level of R V work; the C-l interval was greater 
than O in this group, with widest intervals asso- 
ciated with low work levels. P2 was greater than 
Ag in 75% of patients. Pg was closely split in 
the infundibular cases and somewhat wider split 
in valvular cases with higher pressures. Split- 
ting was fixed in 9 patients and partially re- 
versed in 5 without relationship to pressure or 
type of lesion. PA dilatation was present in 23 
patients, absent in 3 with very high pressures, 
and correlated well with systolic clicks. The 
PCG does not strictly differentiate valvular and 
infundibular stenosis, but is useful diagnosti- 
cally and in patho-physiologic correlation. 


DIRECT CARDIAC EFFECTS OF DOPAMINE AND TYRAMINE. 
John C, Holmes* and Noble 0. Fowler**, Dept. of 
Medicine, U. of Cincinnati, Cincinnati, Ohio. 
Dopamine (3 hydroxytyramine), a precursor of 
norepinephrine and epinephrine, has been shown to 
increase the cardiac output of human subjects. The 
purpose of the present study was to determine the 
imetropic and chronotropic effects of dopamine and 
of tyramine in the dog heart-lung preparation. 
These effects were recorded by a strain gauge arch 
sutured te the right ventricle in 16 of 23 prepar- 
ations studied. The cardiac rate was held constant 
between 222-288 per minute. Dopamine (25-1500 pg) 
increased abeve control levels the cardiac output 
(C.0.) 53 to 121%; contractile force (C.F.) 8 to 
192%; and the blood pressure (B.P.) 12 to 31%. 
Norepinephrine (2.5-20.0 pg) subsequently given to 
this series increased C.0, 42 to 228%; C.F. 67 te 
179%; and the B.P, 7 to 40%. Im each animal a 
prompt decrease in the right and left atrial pres- 
sures occurred with both sympathomimetic amines. 
In uncontrolled rate preparations, these two drugs 
also produced significant increases in heart 
rates. In other animals, tyramine was studied in 
amounts of 25-250 ug. At a dose of 250 pg, there 
was consistent increase of cardiac output (407 
av.), of ventricular force (47.5% av.), of blood 
pressure (12.5% average), and decrease of right 
atrial pressure (38% av.) and of left atrial pres- 
sure (35.5% av.). It is concluded that dopamine 
has a significant positive inotropic and chreno- 
tropic cardiac effect over the dosage range stud- 
ied. Tyramine has similar inotropic effects; its 
chronotropic action has not been studied. 


THE ENIGMA OF MILD PULMONARY STENOSIS, L. J. 
Haywood,* R.H.Selvester,* D.E.Griggs*,( Intro. by 
L.T.1Iseri,) Coll. of Med. Evang., Los Angeles. 

Because isolated pulmonary stenosis was discoy- 
ered in several patients in whom this was not the 
first clinical diagnosis, we have analyzed data 
in 45 consecutive cases proven by catheterization, 
The following were the major diagnoses rendered 
prior to catheterization; ASD-7, VSD-3, VSD plus 
PS-4, cushion defect-l, mitral insufficiency-l, 
ASD plus PS-2. PS was mentioned in the differen- 
tial in 23 cases and PDA in 5. The most common 
symptom was decreased exercise tolerance in 19 
patients; dyspnea, syncope, increased respiratory 
infections, cyanosis, chest pain and fatigue each 
occurred in a small number of patients. All pa- 
tients had a systolic murmur grade I to IV ona 
scale of VI. Nineteen patients had systolic 
thrills, Pp was increased in 22 and a fixed split 
was heard in 3 patients. A systolic ejection 
sound was heard in 8 patients. Cardiac enlarge- 
ment was noted in 1/2 of the patients and 2/3 had 
dilated PA on x-ray. Abnormal ECGs or VCGs were 
recorded in 31 patients, most frequent being 
right axis deviation in 20 and some degree of RVH 
in 22. The PCG recorded a systolic ejection 
sound in 18, narrow fixed splitting of Po in 9 
patients and partial reversal of splitting of 5 
patients. At catheterization mild stenosis was 
present in 18 (RV. pressure 20-40 mm Hg, gradient 
10 mm or greater across valve), moderate stenosis 
in 14 and severe in 7? patients. Diagnostic error 
was greatest in the mild group (60%) and the 
difficulty of making a diagnosis on clinical find- 
ings in these patients without hemodynamically 
significant disease needs emphasis. 


HYDROGEN INDICATOR METHOD FOR DETECTING INTRA- 
VASCULAR SHUNTS. A.G.Jameson, J.Grayzel(intr. by 
G.M.Turino).Cardiovascular Lab. and Dept. of Ped., 
Coll. of P.& S., Columbia Univ., New York, N.Y, 
The ideal indicator technique for detection 
o* intravascular shunts should be sensitive, sim 
ple, entail minimal blood loss and yield prompt 
results, The present study involved a clinical 
and physiologic evaluation of a hydrogen(H,) im 
dicator method fulfilling these criteria. The 
method utilizes an intravascular platinum elec- 
trode which rapidly generatee large electrical 
potentiais upon contact with minute amounts of 
dissolved H,. After inhalation Hp rapidly appears 
in pulmonary venous blood, Left-to-right intre- 
cardiac shunts are detected by placement of a 
platinum electrode catheter in the right heart 
distal to the shunt. Dissolved Hoinjected into 
the right heart is virtually cleared from blood 
during one pulmonary circulation. Its subsequent 
appearance at an arterial site is evidence of a 
right-to-left shunt. In 100 patients with congem 
ital heart disease(new. born to 40 yrs.) diagnostic 
studies were performed utilizing hydrogen detec- 
tion, oxygen analyses, and angiocardiography. In 
this study Hp detection was the most sensitive. 
In 20 patients, anatomical confirmation of results 
obtained by the Hp electrode revealed no false 
positives, In 3 cases small reverse blood flows 
were detected by Hy in shunts diagnosed as unidi- 
rectional by oxygen analyses and anriocardiogrepy: 
The rapid response and sensitivity of the Hp elec- 
trode also permit simple determinations of intre- 
vasculer minimal transit times, Results indicate 
that the Hp indicator technique is uniquely suit- 
able for the diagnosis of intravascular shunts ané 
determination of minimal transit times. 
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ONOCARDIOGRAPHIC Q-1 INTERVAL IN PATIENTS 
Pe TENTRICOLAR SEPTAL DEFECT AND LEFT-TO-RIGHT 


SHUNT. James N, Karnegis*® and Yang Wang. Dept. 
of Medicine, University of Wianssotx Medical 
School, Minneapolis, Minnesota. 

The closure of the mitral valve may be delayed 
in patients with ventricular septal defect (VSD) 
and left-to-right shunt. A group of 9 patients 
with uncomplicated VSD and left-to-right shunt 
was studied by phonocardiography and right heart 
catheterization. ‘The Q-1 interval was measured 
at the apex from the beginning of the QRS complex 
of the electrocardiogram to the onset of the 
rapid vibrations of the first heart sound, The 
Qe] interval ranged from .06 to .10 seconds. ‘he 
left-to-right shunt varied from 21 to 85%. ‘here 
was a close correlation between the prolongation 
of the Ql interval and the size of the left-to- 
right shunt. There was no clinical or catheter- 
ization evidence of mitral valve disease in these 
patients. A second group of patients was simi- 
larly studied. These included patients with 
uncomplicated atrial septal defect with left-to- 
right shunt, and patients with VSD but with 
right-to-left shunt. This second group all had 
normal Q-1 intervals of less than .07 seconds. 

It is suggested that in patients with left-to- 
right shunts the duration of the 0-1 interval 

is governed by the magnitude of the flow through 
the mitral valve. The large flow may cause 

the valve cusps to be so positioned at end- 
diastole that the resultant vector force which 
acts to bring the cusps together is diminished, 
thus prolonging the Q1 interval. 


THE ROLE OF CALCIUM IN POSITIVE INOTROPIC EFFECT. 
Robert M. Kohn. Chronic Disease Research 
Institute, University of Buffalo, Buffalo, N.Y. 
Calcium-digitalis synergism has been studied 
in the isolated perfused rabbit heart preparation. 
When the heart was perfused with a calcium-free 
solution, the mechanical beat disappeared. 
Neither digitalis nor epinephrine could restore 
the beat. When calcium in the perfusion fluid 
was bound by EDTA so that the mechanical beat was 
similarly abolished, digitalis and epinephrine 
and its analogues all were capable of returning 
the mechanical beat. These substances had no 
effect even if EDTA were present, unless calcium 
was also present in the perfusion. This suggests 
that positive inotropism of these drugs depends 
on the release of bound calcium, probably on the 
cellular level. 


MYOCARDIAL METABOLISM AND CARDIAC OUTPUT IN 
ACUTE UREMIA. D. M. Knowlan, D. A, Piatnek* and 
R._ E, Olson.** Dept. of Biochemistry and Nutri- 
tion, Grad. Sch. of Pub. Hith., U. of Pittsburgh, 
Pittsburgh, Pa. 

An increase in cardiac output has been ob- 
served in acute uremia in humans (Merrill, J.P., 
The Treatment of Renal Failure, New York, Grune 
and Stratton, Inc., 1955). Since high output 
states due to metabolic diseases such as beri- 
beri and anemia are accompanied by changes in 
substrate utilization by the heart, this study 
was undertaken to determine if such an abnor- 
mality exists in myocardial metabolism in ure- 
mia. Six mongrel dogs (16-22 Kg.) were made 
acutely uremic by bilateral ureteral ligation. 
Fluids were restricted to prevent excessive 
hydration. On the third post-operative day 
(BUN level - 200-260 mgm.%), biochemical and 
physiological studies were performed. Myocar- 
dial substrate extraction of glucose, lactate, 
pyruvate and N.E.F.A. were measured. The arter- 
ial levels and the coefficient of extraction 
(A-V/A) for each substrate were found to be simi- 
lar to values obtained in a group of 28 control 
animals. The cardiac index (CI) (Fick Method) 
was found to b increased in the uremic group 
(Uremic - 3.5 1 0.28 L/M*; Control - 2.5 * 0.6 
L/M2), The increase in CI occurred without a 
decrease in peripheral resistance, a change in 
hematocrit, or an elevation of left ventricular 
end-diastolic pressure. This increase would 
Suggest a positive inotropic effect upon the 
heart, possibly through the accumulation of 
unknown metabolites, 


RESPONSES OF VEINS AND ARTERIES TO NOREPINEPH- 
RINE AND ANGIOTENSIN IN THE DOG. P. A. Kot, 
J..N. Cohn*, J. C. Rose and E. D. Freis**. 
Georgetown Univ. Med. Center, Washington, D.C. 
Synthetic angiotensin is known to be a more 
potent pressor agent than norepinephrine. 
While both drugs have profound arterial hyper- 
tensive properties, the following studies in- 
dicate different vascular sites of action. 
The ability of angiotensin and norepinephrine 
to adjust systemic vascular capacity was 
studied with a left ventricular by-pass pro- 
cedure. A constant output pump was substitu- 
ted for the left ventricle. Blood from the 
left atrium was conducted to a reservoir from 
which it was pumped into the descending 
thoracic aorta. Alterations in total vascular 
volume were continually monitored by observa- 
tion of the pump reservoir level. Norepineph- 
rine constricted the total vasculature and 
decreased the vascular volume (-10%). Angio- 
tensin, in equi-pressor doses, induced 
moderate increases in total vascular capacity 
(5%). Topical application of these drugs on 
occluded segments of intact small arteries 
and veins revealed different effects on 
vascular smooth muscle. Arterial vessel tone 
was enhanced by both substances but venocon- 
striction was elicited only by norepinephrine. 
The differences in the effects of these agents 
on total vascular volume probably stems from 
the inability of angiotensin to effectively 
reduce the capacity of the venous system. 
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THE HEMODYNAMIC ALTERATIONS IN SALICYLATE INDUCED 
HYPERMETABOLISM. Frank Kroetz*, William J. 
deGroot*, James J. Leonard and James V. Warren**, 
Dept. of Med., U. of Tex. Med. Br., Galveston, 
Salicylates interfere with oxidative phospher- 
ylation and elevate the basal metabolic rate. This 
increased 0) consumption is comparable to that 
seen in hyperthyroidism. The latter condition re- 
sults in a striking increase in cardiac output 
(C.0.) which may rarely lead to heart failure. 
Since salicylates in large doses are used thera- 
peutically, even in the presence of congestive 
failure, it was decided to assess the circulatory 
changes induced by this drug and compare them to 
those seen in hyperthyroidism. Five normal sub- 
jects were studied before and after ingestion of 
7.2-9.6 gms. aspirin daily for 2-3 days. Salicyl- 
ate levels averaged 62 mg.%. C.0. was measured by 
the indicator dilution technique. 02 consumption 
was measured from enalyses of 5 min. collections 
of expired air. Salicylate ingestion resulted in 
a striking (502) increase in 0) consumption (136- 
197 cc/min./M*, P<.01), but only a slight (102) 
increase in C.0. (5.45-6.26L./min., P<.05). This 
circulatory adjustment to salicylates was com- 
pared te that in 8 cases of hyperthyroidism. At 
the same level of 02 consumption hyperthyroid sub- 
jects had a strikingly larger C.0. (9.6L./min., P 
¢€.02) and a smaller A-V 02 difference (3.5 vol.2, 
P<.01). Salicylate induced hypermetabolism in 
spite ef markedly increasing 02 consumption plaes 
only a slightly increased circulatory load on the 
heart. This contrast in hemodynamic response may 
be due to increased catecholamine sensitivity in 
hyperthyroidism or seme other action of thyroxin 
mot present in salicylate induced hypermetabolim. 


LABELED CHOLESTEROL METABOLISM OF HUMAN ATHEROMA- 
TOUS PLAQUES, Abel Lazzarini-Rebertson, Jr. Dept. 
ef Patholegy, N.Y.U. School of Medicine, New York. 

The metaboliem and ~~ of aqueous micro- 
emulsions of cholesterol-4- chelesterol-26- 
14c- lipoprotein complexes was rote in short 
term organ cultures of intima surrounding athero- 
mateus plaques in the aorta and corenary arteries 
of patients with severe atherosclerosis and/or di- 
abetes, Their intracellular uptake and storage was 
found te be 56 te 78% higher in these specimens 
than im centrol arteries of same sex and age group 
witheut histelegical lesions. This eccurred simul- 
taneously with a reduction ef oxidative cell pre- 
cesses, increased total acid mucopelysaccharide 
and particularly chondroitin sulfate B productien. 
Histechemical and electron micrescepic techniques 
were applied to demonstrate possible mechaniams at 
play at subcellular level. They indicated that 
changes in oxygen tension, cell membrane permea- 
bility and competitive pinecytesis substantially 
modify lipid deposition. (Supperted by grant USPH- 
H-2471 and AHA.) 
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EFFECTS OF FYPOTFSRMIA AND CLOSED=CF=ST EXTRA. 
CORPOREAL CIRCULATION IN MYOCARDIAL BNFARCTION 
WITH SHOCK, Leslie A. Kuhn, 7 are steep 

sna 


a 
i, Yow York, 

The effects of. various levels of hypothermia 
induced by blood-stream cooling were studied iz 
Closed-cohest dogs following myocardial infarocticg 
with shock produced by plastic sphere coronary 
embolization, Ventricular fibrillation (VF) oo. 
curred at an average esophageal temperature of 
20,8°C pnd arrest at 13.4°C, In 8 animals studied 
at 5-10“C for 5 hours, prolonged VF occurred 
during cooling or rewarming but external defibril. 
lation was sucogssful in all. Of 14 animals main- 
tained at 28-30°C for 4-5 hours there was mo ar. 
rhythmia, Cardiac eutput (CO) diminished progres. 
sively with ence, (S78) hypothermia. Systemic vas. 
cular resistamce (SVR) rose. Fall in central aor. 
by ressure (AP) was less then the fall in CO, 

diastolic end RA pressures remained normal, 
ao declined. Left ventricular contractile force 
(LVCF) increased in 8 of 9 open-chest animals, Af. 
ter rewarming there was return te or near contre] 
AP, CO, SVR and LVCF, In contrast, 6 normethernic 
animals demonstrated mo rise in CO or AP for 4 
hours after embolization, It is concluded that a 
dog with acute myocardial infarction with shock 
is not mere sensitive to Ba ecg od arrhythmia 
then is a normal enimal that there is no ir- 
reversible deleterious hemodvnemic effect after § 
hours of profound er moderate hypothermia combined 
with extracorporeal circulation. Some benefit nay 
be derived from hypothermia by the diminution ia 
02 needs ef the body, diminished LV work, increa- 
sed coronary perfusion pressure in relation to 
the diminished cardiac output and increased myo- 
cardial centractile force. 


MEAN SYSTOLIC EJECTION RATES DURING EXERCISE IN 
NORMAL FAILING HEARTS. H.J. Levine, N. 
Krasnow, W.A. Neill, R.J. Wagman and R. Gorlin. 
Peter Bent Brigham Hospital, Boston, Mass. 

For any given ejection time, stroke volume (Sy) 
is determined by mean systolic ejection rate 
(MSER). MSER, in turn, is governed by mean rate 
of fiber shortening (MRFS) and diastolic fiber 
length. MSER was determined in 22 controls and in 
12 patients with congestive failure at rest and 
during supine leg-raising exercise. At right 
heart catheterization simultaneous Fick cardiac 
output, heart rate (HR), systolic ejection perioi 
(sep) and pulmonary-capillery (PC) pressures were 
measured in all patients. MSER was derived as 
Sv/sep (ml./sec. of systole). 

In the normals MSER rose 25% during effort. 
While sep usually decreased (-9%), SV response wa 
variable, HR rose from 84 to 115 (437%). In the 
failure group MSER remained unchanged (41%) durin 
comparable stress. In the majority both SV and 
sep decreased as HR rose from 75 to 101 (4 35%).PC 
pressure rose from 17 to 32 mm Hg. and was within 
normal limits in the controls. 

Thus, while the normal SV response to exercise 
is variable, an increase in MSER is the rule. If 
dilatation does not occur in the normal exercisig 
heart, MRFPS must increase. With increased heart 
volume MSER will be increased by an unchanged 
MRFS. In failure where MSER does not change, al- 
though good indirect evidence for dilatation ex- 
ists, one may infer that fiber shortening distem 
and rate (MRPS) actually decrease during exere 
An inability to maintain a normal rate of fiber 
shortening may be the primary myocardial defect 
in congestive failure. 
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THE SIGNIFICANCE OF THE ABNORMAL DILUTION CURVE IN 
VALVULAR REGURGITATION. G, E. Levinson, M. J. 
prank* and R. S. Palman*. Seton Hall College of 
Medicine, Jersey City, N. J. 

Several methods of quantifying valvular regurg- 
itation are based on the increased spread of dilu- 
tion curves. A study was designed to determine 
what these methods actually measure. T-1824 was 
injected into the atrium and dilutiom curves re- 
corded from the aorta of a 2-chambered model. 
Flews and volumes were systematically varied. For 
a given flow and volume, mixing was altered by 
changing fluid distribution or atrial geometry. 
Central volume (CV), Newnan's mixing volume (MV), 
and variance were calculated by known formulae. 
Fifty curves were recorded with and 50 without an 
incompetent atrio-ventricular valve. For a given 
ferward flow, with or without incompetence, vari- 
ance was related to MV by a single regression line 
but to CV by a family of lines, each determined by 
the ratio MV/CV. For a given forward flow and CV, 
with er without regurgitation, enhanced mixing re- 
preduced the earlier appearance, lower peak, slow- 
er downslope, and increased variance described in 
valvular regurgitation. Diminished mixing produced 
the oppesite changes. For a given forward flow, 
CV, and MV, variance remained constant despite 
changes in backflew. Thus, with or without regurg- 
itation, the dilution curve parameters were deter- 
mined by forward flew and the volume in which in- 
dicator mixed. It is concluded that methods which 
analyse the spread of dilution curves de not meas- 
ure regurgitant flow. They are merely indices of 
enhanced mixing which usually but not invariably 
accompanies regurgitation, and which can occur in 
its absence, 


ESTIMATION OF RIGHT VENTRICULAR VOLUME IN PATIENTS 
WITH NORMAL AND DISTURBED CARDIAC FUNCTION, Thomas 
E, Liptek, * Edward D, Preis, ** and Jay N. Cohn. * 
Veterans Administration and Georgetown University 
Hospitals, Washington, D. C. 

Using an indicator-dilution method for estimat- 
ing the residual volume of the right ventricle(am. 
Heart J. 60:898, 1960) studies have been carried 
out in patients without cardiovascular disease and 
in those with cardiac failure or recent recovery 
from same. 

In 10 "normal" subjects the end diastolic vol- 
ume averaged 140 + 23 ml. and the residual volume 
was 46.6 $6 (range 36 - 55) per cent of the end 
diastolic volume. Breath holding (Valealva 
maneuver) was followed by the expected decrease in 
end diastolic volume. 

In} patients who had recovered from congestive 
heart failure of moderate degree the cardiac out- 
Pate were normal, ‘The percentage residual volumes 
of the right ventricle ranged between 50 ani 58 
per cent. ‘Iwo other patients had severe right 
sided failure both clinically and by the usual 
hemodynamic indices at the time of study. Resid- 
Wal volumes could not be estimated because of the 
Possibility of functional tricuspid insufficiency 
with regurgitation of dye but effective stroke 
volumes were only 10 per cent of the end diastolic 
Volume in both patients as compared to the normal 
mean of 53 per cent, 

the precision of the method is unknown because 
of inability to determine the extent of ventricu- 
lar mixing. ‘the above plus other observations 
suggest, however, that it can differentiate the 
direction and approximate magnitude of hemodynamic 
disturbances in the ventricular volume of man. 


INOTROPIC EFFECTS OF 4,1]1-ALDOSTERONE ON TSOLATED 
RABBIT ATRIA. Joseph V. Levy and Victor Richards 
(Intr. by A. Selzer).Surgical Research Labs., 
Presbyterian Medical Center, San Francisco. 

This study was undertaken to determine the 
effects of various concentrations of aldosterone 
on the contractility of atrial myocardium. Rabbit 
atrial preparations were suspended in a muscle 
chamber, perfused with Locke's solution, and 
stimulated at a rate of 105 beats/min. Contrac- 
tile force was measured with a mechanoelectronic 
transducer. Appropriate dilutions of d,l-aldo- 
sterone in ethanol (Ciba) were made up in Locke's 
solution. Drug effects were noted by continuously 
perfusing the preparations with fresh drug solu- 
tion. In concentrations of 0.01-0.4 ng/ml., 
aldosterone consistently produced slight to 
marked negative inotropic effects. Lower concen- 
trations (1.0-3.0 x 10-4ng/ml.) failed to pro- 
duce consistently different effects from those of 
untreated controls. None of the concentrations 
tested produced any consistent or sustained posi- 
tive inotropic action. Aldosterone (1.0-2.0 x 
107 ng/ml.) also failed to produce any increase 
in contractile force in preparations made marked- 
ly hypodynamic by long periods (8-24 hrs.) of 
continuous stimulation. The failure of low con- 
centrations of this steroid to produce a direct 
stimulatory effect on atrial myocardium is in 
contrast with results obtained by others using 
rat heart-lung preparations. Our results suggest 
that aldosterone may have a predominantly de- 
pressant action on the contractility of atrial 
myocardium. 


PULMONARY CAPILLARY BLOOD VOLUME IN ATRIAL AND 
VENTRICULAR SEPTAL DEFECTS. R. M. McCredie*, 
Frederick Flatl Frank W. Lovejoy, Jr.** and 
Paul N. Yu**, Dept. of Medicine, Univ. of Reches- 
ter, Rochester, N. Y. 

The study was to compare pulmonary capillary 
bleod volume (Vc) in patients with atrial septal 
defect (ASD) and with ventricular septal defect 
(VSD) and to correlate the findings with hemodyn- 
amic data obtained at cardiac catheterization. Vc 
was estimated by the CO diffusing capacity method 
of Roughton and Forster. Values for Vc in 10 pa- 
tieats with ASD were found much higher than those 
estimated in normal subjects. There was no direct 
relationship between Vc and the size of the left 
to right shunt or the pulmonary vascular resis- 
tance of a group of 10 patients with VSD. In those 
with mormal pulmonary vascular resistance or with 
extreme resistance but no significant left to 
right shunt, Vc was normal or only slightly in- 
creased. In one Vc was increased as high as that 
observed in the ASD group. This patient had a 
high pulmonary/systemic flow ratio and moderate- 
ly severe pulmonary hypertension. In the VSD 
group there was a suggestive correlation between 
Vc and size of shunt, There is a clear-cut differ- 
ance in Vc between ASD and VSD, which is indepen- 
dent of shunt size or resistance. This suggests a 
fundamental difference in the control of the pul- 
monary capillary bed in these two conditions. It 
seems logical to assume that this is related to 
the differences in pressures at the site of the 
shuat. It may be that there is a vasoconstrictor 
mechanism in VSD which prevents the pulmonary cap- 
illary bed expanding to the extent it does in ASD. 
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EFFECTS OF ISOPROTERENOL ON PULMONARY BLOOD VOL=- 
UME AND HEMODYNAMICS IN MAN. Charles Je McGaff, 
George Ceo Roveti*, Ephraim Glassman*, end William 
Re Milnore Deptse of Mede, Johns Hopkins Ue, 
Baltimore, Mde and Ue Louisville, Louisville, Kye 

Blood volume between pulmonary artery and left 
atrium (pulmonary blood volume, PBV) was measured 
before and after sublingual administration of 10 
to 20 mge isoproterenol in 4 patients with mitral 
stenosis, 2 with arteriosclerotic heart disease, 
and 1 hemodynamically normal subject, using an 
indicator-dilution technique (Circulation 22:130, 
1960)- Cardiac index (CI) and stroke volume in- 
creased in all but the normal subject. Pulmonary 
vascular resistance (PVR) fell in 5 of the 7 sub- 
jectse Pressure and volume responses to the drug 
were similar in all cases: PBV increased in each 
case (mean change #78 ml/M2, or #35%), while 
pressures in the pulmonary artery and left atrium 
each fell an average of 3 mme Hge The increased 
P8V is convincing since pulmonery mean transit 
time was prolonged while CI increased; if PBV had 
remained constant a decreased transit time would 
be expectede 

We conclude that isoproterenol produced active 
dilatation of a large part of the pulmonary vas- 
cular bed, since PYR fell and PBY increased 
markedly in the face of decreased intravascular 
pressurese The method employed measures the 
entire pulmonary vascular bed, and does not reveal 
whether these changes are predominantly arterial 
or venouse These results are consistent with the 
reported decrease in volume and distensibility of 
systemic veins produced by this drug and illus- 
trate the shifting of blood between pulmonic and 
systemic beds by reciprocal changes in their 
comp liancee 


THE HEMODYNAMIC EFFECTS OF ISUPREL(R) wrra 
CONTROLLED HEART RATE. J.J. Morris,” R.E. Whalen*™ 


E.B. Sundaram,” and H.D. MeIntosh. Depts. of Med. 
and Thor. Surg-, Duke Medical Center, Durham,N.C. 
The chronotropic action of Isuprel was obvi- 
ated by utilizing dogs with chronic heart block, 
and the non-rate dependent actions were studied 
in the anesthetized and conscious dog at variable 
heart rates (HR). Permanent bipolar ventricular 

leads and cardiac catheters were implanted. 
Control observations in 16 studies with 10 
dogs, anesthetized or awake, were similar. In- 
creasing HR from 20 to 80 resulted in a progres- 
sive increase in cardiac output (CO) and mean 
aortic pressure ee aera 
venous pressure (CVP 
ing ER from 80 to 120 resulted in no significant 
change in these parameters. As HR was increased 
from 120 te 220, CO and MAP remained unchanged 
despite a progressive rise in CVP and a narrowing 
of pulse pressure. Calculated stroke volume (SV) 
decreased progressively from ER of 80 to 220. 
Continuous infusion of Isuprel (1.5 mcg./min. ) 
im anesthetized and conscious dogs led to a con- 
sistent increase in CO, SV, and CVP over each 
dog's own control values at all HR. MAP was un- 


crease in SV and rate of ventricular ejection) 
and a peripheral action (fall in diastolic bloed 
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and pulse pressure. Increas- 


resistance) are suggested. 






RELOCATION OF THE ORIGIN OF THE LEFT CORONARY 
ARTERY. R.T. Mamiya,* T. Cooper, V.L. Willman,+* 
J.G. Mudd, and C.R. Hanlon.* VA Hospital and §t, 
Louis University, St. Louis, Missouri. 

The direct measurement of total coronary blood 
flow is made difficult by the origin of the coro. 
nary arteries in the sinuses of Valsalva and by 
the short length of the main coronary arteries, 
To avoid the limitations inherent in this anatonj- 
cal arrangement, a chronic experimental prepa- 
ration was devised in which the origin of the left 
coronary artery of the dog was excised from the 
aorta and sewed to the proximal end of the di- 
vided left subclavian artery, thus translocating 
the left coronary origin to a major branch of the 
aortic arch. The operation has been successfully 
performed in 6 dogs, the first of which has now 
survived for two months. Cardiac catheterization 
reveals normal end diastolic pressures in the 
aorta and left ventricle with no systolic pressure 
gradient across the area of the aortic valve, 
Direct catheterization of the left coronary artery 
by way of the subclavian artery shows pressures 
identical with those obtained in the central aorta, 
Selective cineaortography demonstrates competence 
of the aortic valves, normal contour of the aortic 
root, and a patent subclavian-coronary anastomosis 
with prompt filling of the coronary arteries. 
Electrocardiographic studies show no evidence of 
significant myocardial change. The normal charac- 
ter of the ventricular myocardium has been sub- 
stantiated by microscopic examination at various 
intervals after operation. This preparation fa- 
cilitates the measurement of coronary hemodynamics 
as well as surgical procedures on the aortic 
valve. 








HEMODYNAMIC EFFECTS OF NEGATIVE PRESSURE BREATH- 
ING IN THE TRENDELENBERG POSITION IN MAN. 

H. W. Paley and S. S. Zevon*. Cardiopulmonary Lab. 
Mount Zion Hospi cal Center, 

San Francisco, California. 

Previous observations indicate no appreciable 
alterations in Cardiac Index(CI), Stroke Volume 
(SV) or Central Blood Volume(CBV) in response to 
marked decrease in Central Venous Pressure(CVP) 
induced by Full Phase Negative Pressure Breathing 
(NPB) in man in the supine position. A possible 
explanation for the failure of these parameters 
to increase was found in the loss of the effect 
of NPB in veins immediately outside the thorax 
while remaining constant in the Right Atrium(RA), 
suggesting extrathoracic venous collapse. In an 
attempt to test the effects of NPB in the absence 
of venous collapse, studies were conducted on 9 
healthy male subjects in the Trendelenberg posi- 
tion(15°) before and during NPB(-20cm.H20). 
Cardiac Output(CO) was determined by indicator 
@iiution(115'Dioarest) using continuous serial 
sampling. While CVP decreased markedly during 
nPB(-5.6 t 0.69mm.Hg, pCO.01), CI(+0.31 ¢ 0.22, 
p>0.10), SV(-3 ¢ Sec., ppO.20) and 
CBV(-90 t 86cc., p>O.50) showed no significant 
variations. Gradual withdrawal of the catheter 
from the RA during NPB located no precipitous 
rise in venous pressure immediately outside the 
thorax, suggesting that venous collapse was not & 
factor in this study. The results appear to 
support the concept that an increase in filling 
gradient of large intrathoracic veins and RA does 
not alter CO, SV or CBV in normal man. 
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ANALYSIS OF THE NORMAL AND ABNORMAL VECTORCARDIO- 
GRAM IN ITS OWN. REFERENCE FRAME. Hubert V. 
Pipberger, Thomas N. Carter*, George N. Polis*, 
ami Hanna A. Pipberger*. V.A. Hospital and Dept. 
of Medicine, Georgetown Univ., Washington, D. C. 
In conventional vectorcardiography 3 arbitrar- 
ily chosen projection planes are used. These are 
derived from body axes rather than from the VCG 
itself. Several investigators have proposed to 
use the main plane of spatial QRS orientation as 
pasis for a reference frame, because the QRS loop 
forms almost a perfect plane in most normal sub- 
jects. No systematic analysis of VCG abnormalities 
in such @ reference frame has been reported. In 
the present study vectorcardiograms from 297 
patients with ECG abnormalities were compared 
with statistical standards derived from 249 nor- 
mal subjects. Corrected orthogonal leads were 
used. Rotation of QRS loops into their own refer- 
ence frame was performed with a lead resolver of 
the Schmitt-type. The following 3 analytical 
criteria for QRS (listed in sequence of decreas- 
ing diagnostic accuracy) were used: 1. Direction 
of polar vectors which are perpendicular to QRS 
planes; 2. Number and duration of QRS deformities 
in QRS planes. (In normal subjects not more than 
2 deformities with durations of less than 22 msec 
are found); 3. Degree of planarity of QRS planes, 
expressed as ratio between major and minor axes in 
edgewise QRS projections. Using these 3 criteria 
only, the following recognition rates for abnor- 
mlities were obtained: 1.Infarctions 834; 2. LVH 
53%; 3. RVH 93%; 4. LBBB 92%; 5. RBBB 91%. The 
recognition rates of the first 2 criteria des- 
cribed are significantly higher than those of 
conventional ECG criteria when analogous statis- 
tical procedures are applied. 


SYSTEMIC AND CORONARY HEMODYNAMIC EF- 
FECTS OF A.T.P. G.G. Rowe, S. Afonso* H.P. 
* * * 


C.A. Castillo* C.W. Crumpton**Cardiopulm. Res. 
lab., U. of Wis. Med. Sch., Madison 6, Wis. 
Adenosine Triphosphate (ATP) is known to be a 
coronary vasodilator when injected directly into 
coronary arteries; the present study concerns its 
general and coronary hemodynamic effects when 
administered by continuous infusion into the right 
atrium of intact anesthetized dogs. Cardiac output 
(Fick) and coronary blood flow (N20 method) were 
measured before and during the infusion. At doses 
of 0.1-0.2 umole/Kg./min. the drug was inactive 
but at.doses of 1 up to 4 wmole/Kg./min. the sub- 
stance was very active in 14 of 17 dogs. Heart 
rate increased while pressure fell in the systemic 
and pulmonary arteries and in the right atrium. 
Body O2 consumption did not change. The sys- 
temic A-V O2 and CO2 differences decreased mod- 
erately, but the change across the myocardium 
was very marked with coronary sinus O2 content 
rising by 172.7% (p<0. 001) (from 5.5 to 15.0 ml. / 
100 ml. of blood). The increase in Hct. (+4.5) and 
Hgb. (+2.8%) were slight, but significant (p<0.05). 
Cardiac output increased (+37.5%) while total per- 
ipheral, pulmonary and coronary vascular resis- 
tances decreased (p<0.01). Coronary blood flow 
was markedly increased (+534%) but CMRO?2 in- 
creased only 48% (p<0.01) and cardiac efficiency 
decreased. Coronary vascular resistance was 
greatly reduced. Further studies indicate that 
adenosine is active but inosinic acid inactive. 
No reason is known for the failure of ATP to in- 
crease coronary flow of 3 animals. 


LIPOPROTEIN LIPASE ACTIVITY (FREE FATTY ACID 
RELEASE) INDUCED BY IN VITRO SONIC OSCILLATION OF 
SERUM FROM HEPARIN-RESISTANT HYPERLIPEMIC SUBJECTS 
C.W. Robinson and RH, Furman, Oklahoma Medical 
Research Foundation, Oklahoma City, Oklahoma. 

Recent studies from this laboratory have 
Suggested an association of high density a@ lipo- 
proteins with chylomicrons and low density 6 
lipoproteins in hyperlipemia (hyperglyceridemia). 
Separation of & lipoprotein lipid from low density 
lipid occurred during in vitro exposure of hyper- 
glyceridemic sera to sonic (10 Kc) oscillation. 
Lipoprotein lipase activity, as evidenced by FFA 
release, was measured in vitro during and after 
sonication of serum from heparin-resistant and 
heparin-responsive hyperglyceridemic patients. 
Whereas little or no effect was noted on FFA 
release during sonic oscillation or during post- 
sonic incubation of sera from hepdrin-responsive 
patients and normal subjects, progressive, marked 
increases of up to 1200 microequivalents per liter 
occurred in sera of 3 heparin-resistant siblings. 
The data are not consistent with the hypothesis 
that lipoprotein lipase is absent in heparin- 
resistant hyperglyceridemia but suggest that in 
this disorder @ lipoprotein-low density lipid 
bonds interfere with lipase activity. 


LEFT VENTRICULAR TENSION AND STRESS IN MAN. Harold 
Sandler, Harold Dodge and Robert Hay*, U. of Wash. 
Dept. of Med. and VA Hosp., Seattle, Wash. 

Left ventricular (LV) wall tension and stress 
were calculated over the course of an entire 
heart cycle in 7 subjects with valvular heart di- 
sease. LV chamber dimensions, wall thickness (h) 
and changes in these parameters during the heart 
cycle were determined from rapid biplane angiocar- 
diograms. LV volume (LVV) and volume changes, 
calculated from the angiocardiograms by techniques 
previously described, ranged from 72-448 cc end- 
diastolic volume (normal = 100 t 25 cc) and 51+ 
209 cc stroke volume. LV pressures (P) were re- 
corded at or immediately prior to angiocardio- 
graphy. LV wall tension (T) and stress (T/h) were 
calculated along the principal radii of curvature 
(r,, T2) of the chamber by applying Laplace's Law 
as follows: 1) + T2 = P, treating the LV as a 

r r 
thin-walled a Wk r, and ry were derived from 
the dimensions of the chamber by assuming the LV 
could be represented as an ellipsoid of revolu- 
tion, The time courses of tension and stress for 
individual subjects were determined. Tension 
values varied by as much as 100% (205-420 dynes/ 
cm) in subjects with similar LVP, but differing 
LVWV. The effects of LVV and wall thickness on 
these calculations were evaluated by comparing LV 
stress with P. In all subjects during isometric 
contraction at a comparable LYP (115-132 dynes/ 
cm?) stress (212-461 dynes/cm*) exceeded P by 67- 
264%. These marked differences point out that 
LVP in itself does not reflect LV tension or - 


stress. This study demonstrates the importance of 
LVV and wall thickness in myocardial function. 
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SEQUENTIAL EXERCISE CARDIAC OUTPUT RESPONSES IN 
THYROID DISEASES. Alton R. Sharpe, Jr. and 
William Shapiro. Radioisotope Lab., U.S.N.H. 
Portsmouth, Va. and McGuire VAH, Richmond, Va. 

The cardiac index (CI) recovery pattern after 
exercise has i..t been studied in thyroid disease. 
The reliability of the precordial isotope-dilution 
technic has made rapid serial CI studies readily 
available with minimum patient manipulation. Two 
normal, 11 myxedematous and 6 thyrotoxic subjects 
performed the Master Single Two Step Test and CI 
was determined before, immediately, 5 min. and 
10 min. after exercise. Thyroid status of 
patients was proved by conventional function tests. 
The patients had no evidence of heart disease. 
Mean results were: 


} Rest | Exer.| 5 min.} 10 mi 
Euthyroid 3.1 ° ° 
Myxedema ° 


2 
Thyrotoxic | 4. 


9 
3 


The pulse rates were followed in 3 and mirror- 
ed the CI responses. Recovery in myxedema was 
similar to euthyroid subjects but the response to 
exercise was less. The magnitude of exercise 
response in the toxic group was also less, but 
more sustained in time. Such patterns may well 
reflect the presumed differences in cathechol 
amine sensitivity between these groups. These 
responses may be useful in clinical evaluation 
of hyperthyroidism. 


CARDIAC OUTFUT MEASUREMENT USING RADIOACTIVE 
KRYPTON 85 (Kr85). “ 

J, Keighley*, C, Markason*. State U. of XN, Y. 
College of Medicine at Syracuse, N. Y. 

The apparent simplicity of determining cardiac 
output (COP) utilizing Kr85 prompted this investi- 
gation of the method. Kr85, dissolved in saline, 
was infused at a constant rate into the right 
atrium of 12 anesthetized dogs. After 4 min. for 
equilibration, simultaneous blood samples were 
drawn from the carotid artery (CA) and main pulmo- 
nary artery (MPA) into greased syringes containing 
"triton". These hemolyzed samples and standards 
of diluted infusate were counted in a sealed, 
jacketed Geiger Mueller Tube, Kr&5 COPs were cal- 
culated by the Fick principle. COPs by the dye 
dilution method were obtained using injections of 
indocyanine green into the MPA and 1 sec. inter- 
rupted CA samples, The expected changes from 
intermittent positive pressure breathing, mor- 
phine, atropine, hemorrhage and transfusion were 
followed in direction by 115 Kr85 COPs. 48 of 
these were checked against 48 dye COPs done imme- 
diately before or after (range 0.99 to 6.60 L/min.) 
with a correlation coefficient of 0.92. (Y=0.39+ 
0.98X; +0.570 L/min.) The mean CA/MPA Kr85 count 
ratio was 8.4%+1.5% for each animal, Kr85 and dye 
COPs checked during balloon occlusion of the left 
main stem bronchus, which increased the CA/MPA 
ratio to 30%. This suggests that the CA can be 
used to approximate mixed venous radioactivity. 
Within 10 min. of drawing the samples, the Kr85 
COP can be calculated. The method is fast, sim- 
ple, repeatable several times per min., follows 
directional changes, is usable in the presence of 
uneven ventilation perfusion relationships, and 
checks against a standard technic, 


INOTROPIC MECHANISMS OF THE INTACT HEART STUDIED 
IN AN INNERVATED, ISOMETRIC VENTRICLE. 

Siegel* and E Ss i Lab. Cardioy, 
Physiol., Natl. Heart Inst., Bethesda, Md. 

In order to study the dynamics of contraction 
in the intact heart and their alteration by ino- 
tropic factors, a preparation was designed in 
which the normally innervated, normally perfused 
heart in situ is by-passed. The left ventricle cop 
tracts isovolumetrically (balloon) and thus 
achieves its maximal integrated systolic isometric 
tension (IIT). Results indicate: 1) At a given 
rate, both IIT as well as the rate of development 
of tension (dp/dt) vary directionally as changes 
in end diastolic volume and fiber length. During 
isometric contraction (or for any isometric period 
which i a constant fraction of systole), the 
ratio aba is independent of changes in fiber 
length and remains a constant for any given state 
of contractility. 2) At a constant heart rate 
(which allows adequate ventricular relaxation) and 
at a constant volume, cardiac sympathetic nerve 
stimulation werk dly increases both dp/dt, IIT, 
and the ratio with no change in end dias- 
tolic Rr sure. Increasing rate increases the 
ratio . This increase is, however, small com 
pared tO the increase in this ratio produced by 
sympathetic stimulation at the same rate. 4) Fur- 
ther, the effects described in 2 and 3 are addi- 
tive. 5) Substantial differences are found between 
the effects of -calcium, catechol amines, and rate 
on the dynamics of the isovolumetric ventricle, 6) 
Detailed studies with isolated papillary muscle 
yield directly comparable results indicating that 
the properties observed are intrinsic to cardiac 
muscle and are, therefore, not dependent upon 
structural arrangements in the intact heart. 


RESPONSE OF CARDIAC OUTPUT TO AIRWAY OBSTRUCTION 
DURING TREADMILL EXERCISE. Burton S. Tabakin, 
Arthur M. Levy*and John S. Hanson. Cardiopulmon- 
ary Laboratory, University of Vermont College of 
Medicine, Burlington, Vt. 

Previous work from this laboratory has show 
that a critical degree of expiratory airway ob- 
struction produces highly significant decreases 
in oxygen uptake compared to steady-state levels. 
To further investigate this unusual finding and 
to evaluate the possible contributory role of 
alterations in pulmonary blood flow, a feasible 
indicator-dilution method for serial cardiac 
output determinations during upright exercise 
was established. 

Nine normal males exhibiting a high degree of 
correlation (r=.89) between paired output de- 
terminations were studied. Following establish- 
ment of "steady-state" values for minute volume 
of ventilation, oxygen uptake, carbon dioxide 
elimination and cardiac output, a 5 mm. diameter 
expiratory airway obstruction was inserted dur- 
ing the 13th minute of exercise. 

Eight of the subjects demonstrated decreases 
in cardiac output varying between 0.4 and 8.3 
L/min. However, 5 of these 8 also evidenced in- 
creases above pre-obstruction levels at some 
time during the 3 minutes of obstruction, and 
there was no constant temporal relationship of 
the changes to initiation of obstruction. The 
removal of obstruction resulted in a "rebound" 
of cardiac output significantly above steady- 
state levels in all subjects. 
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OBSERVATIONS ON THE DETERMINANTS OF THE CARDIAC 
RESPONSE IN A-V FISTULA. A. M. Weissler, F. W. 
Kroetz,* and H. W. Paley Dept. of Medicine, U. 
of Texas Medical Center, Galveston, Texas. 

The patient with an A-V fistula offers a for- 
tuitous natural experiment for the study of fac- 
tors governing the cardiac response to altered 
peripheral vascular resistance in the absence of 
changes in metabolic demand. Interest in the rel- 
ative contribution of mechanical and neurohumoral 
factors in regulating cardiac responses prompted 
the present study of the hemodynamic changes ac- 
companying the opening of an A-V fistula during 
pharmacologically induced ganglionic blockade. 
The studies were performed on 3 patients with a 
traumatic A-V fistula (1 Brachial, 2 Femoral). 
compression of the fistula was accomplished man- 
ually or by blood pressure cuff inflated to 
supra-arterial levels. Ganglionic blockade was 
induced with a continuous intravenous infusion 
of trimethaphan camphorsulfonate (Arfonad) . 
Opening of the A-V fistula in the supine position 
resulted in increases in cardiac output of 114, 
534 and 60%, respectively from control levels of 
3.0, 3.5 and 3.8 L./Min./M°. In the course of 
pharmacologically induced ganglionic blockade 
comparable rises in the cardiac output of 164, 
36% and 51% from control levels of 3.3, 2.8 and 
3.9 L./Min./M were observed. These observations 
on the cardiac output response to the opening of 
an A-V fistula when neurohumoral factors were 
maintained at a minimum, lend further evidence 
for the quantitatively important role of mechan- 
ical factors alone in the regulation of the blood 
flow response to altered peripheral vascular re- 
sistance. 


THE EFFECT OF MULTIPLE HEPARIN INJECTIONS ON THE 
HYPERLIPEMIA OF ATHEROSCLEROSIS. Asher Woldow*, 

and Goldberg**, Dept. of 
Cardiology, Albert Einstein Medical Center, Phil- 
edelphia, Penna. 

To prevent the expected hyperlipemia as meas- 
wed by turbidity units ef optical density follow- 
ing a fat load meal, a single IV dose of 50 mg. of 
heparin was given immediately pre-meal. Of the 14 
patients studied, 10 had more lipemia in 5 hours 
when given heparin than during the control test. 
Twe had similar tests on beth occasions and only 
2 were less lipemic with heparin. We have now 
studied 14 patients who were given multiple doses 
of heparin pre fat-lead meal test. Fifty mg. of 
heparin was given IV every 4 hours for a total of 
21 doses. Of these, 10 cases had histories of myo- 
cardial infarctions. Six of the 10 had a hyperli- 
penia response in the control study. All 6 had 
flat fat tolerance tests with long term heparin. 
Two of the other 4 showed good responses and in 2 
there was no change. The 4 cases without coronary 
attery disease showed an abnormal, hyperlipemic 
Tespense to multiple heparin injections, as con- 
pared to their control normal response. The above 
Tesults suggest that heparin prevents hyperlipenia 
im patients with a known hyperlipemic response te 
& fat lead test, and yet it may actually precipi- 
tate hyperlipemia when given to patients with no 
kmown evidence of atherosclerosis nor hyperlipemia 
wader control studies. 


STUDIES OF THE ANTIHYPERTENSIVE MECHANISMS OF 
DIURETICS. Bertram M. Winer (intr. by George S. 
Kurland). Dept. of Medicine, Harvard Medical 
School and Beth Israel Hospital, Boston, Mass. 
This study was designed to elucidate the mech- 
anisms by which the blood pressure (BP) and the 
responses to pressor and depressor substances are 
affected by diuretics. Plasma volume (PV), weight, 
BP, and responses to norepinephrine (Nor), and 
trimethapan were determined in 10 hypertensive 
subjects before and after hydrochlorothiazide and 
separately a spirolactone, after re-expansion of 
PV by Dextran, and after addition of 20 Gm. of 
salt daily. Exchangeable sodium, PV, weight, BP 
and absolute levels of BP during Nor or trimeth- 
apan infusions were significantly reduced by 
either diuretic. Dextran did not reverse the 
diuretic-induced changes in diastolic pressure or 
responses of diastolic pressure to Nor or tri- 
methapan, but lessened the effect on systolic 
pressure and systolic response to trimethapan. 
Addition of salt returned weight, BP and responses 
to Nor and trimethapan to control levels. Neither 
diuretic reduced the relative increments of 
response to Nor. The Nor response after Dextran 
and added infusion of angiotensin II at a rate 
returning BP to pre-treatment levels was similar 
to that before diuretic administration. It is 
concluded that diuretics are antihypertensive by 
salt depletion, which acts by a hemodynamic effect 
of oligemia on systolic pressure and by another 
mechanism decreasing peripheral resistance. Since 
there is indirect evidence that arteriolar con- 
tractility is not impaired, it is suggested that 
during salt depletion the arteriolar bed is under 


a reduced degree of humoral or neurogenic stimla- 
tion, 


A STUDY OF CEREBRAL HEMODYNAMICS BY CATHETERIZA- 
TION OF THE INTERNAL JUGULAR VEIN. Eldred G. 
Zob1* ederick MN. Talmers and L. J. Baer* 
Dept. of Medicine, Wayne State Univ. College of 
Medicine, Detroit, Mich., and V.A, Hospital, 
Dearborn, Mich. 

A study was made of the relation of cerebral 
bleed flew and cerebral vascular resistance te 
cardiac index and brachial artery pressure at rest 
and during exercise in 15 normal patients. The 
left internal jugular vein was catheterized by 
passing a cardiac catheter from a left arm vein 
and ledging the tip of the catheter in the intern- 
al jugular vein inside the cranial wault. A separ- 
ate catheter was passed inte the right atrium and 
the brachial artery was cannulated with a Cournand 
needle, At rest and during exercise simultaneous 
measurements were made of the cerebral bloed flow 
by the nitrous oxide method, ef cardiac output by 
the Fick method and ef brachial artery pressure. 
The cerebral bloed flew increased slightly after 
exercise but net in proportion te the threefold 
imcrease in cardiac index, The cerebral vascular 
resistance did not change although the total per- 
ipheral resistance decreased to less than half the 
resting value. The small increase in cerebral flew 
was related directly to the increase in mean bra- 
chial artery pressure. Apparently the brain does 
not share in the marked increase im cardiac output 
during rigerous exercise; rather, by virtue of a 
relatively constant cerebral vascular resistance, 
despite a greatly reduced total peripheral resis- 
tance, the cerebral blood flew increases only 
slightly and in propertion te the rise in arterial 
pressure effected by exercise. 
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ACID-3ASE RELATIONS BETWEEN SERUM AND CEREBRO} 
SPINA, “LUID IN MAN UNDER NORMAL AND ABNORMAL CON- 
DITIONS, F, Manfredi and S. H, Steiner,* Depart- 
ment of Medicine, VA Hospital and Indiana Univer- 
sity School of Medicine, Indianapolis, Indiana, 
In animals it has been shown that CO2 gas dif- 
fuses rapidly, but H+ and HCO3~ equilibrate slowly 
across the meningeal barrier. This study was done 
to determine in humans: 1) the baseline relations 
of pH, total CO2, and pCO02 between arterial blood 
(AB), internal jugular blood (IJB), and cerebro- 
spinal fluid (CSF); and 2) the acute changes in 
these parameters during respiratory acidosis (C09), 
respiratory alkalosis (hyperventilation), metabolic 
acidosis (NH),Cl), and metabolic alkalosis (NaHC03), 
Mean baseline values in 17 young subjects were: 
AB IJB CSF 
“pH C02” pcde au ae 
mM/L mnlg L mg mg 
7040 26.9 Ll 7.35 27.9 50 7.33 25.1 9 


CO2 inhalation produced respiratory acidosis in AB, 
IJB, and CSF with respective mean pH drop of 0.12, 
0.12, 0.95 U, and comparable pC02 rise. Hyperventil- 
ation produced respiratory alkalosis in AB, IJB, 

and CSF with respective mean pH rise of 0,26, 0.15, 
0.98 U., and comparable pC02 drop. After NH),Cl men 
AB pH fell 0.0) U., mean IJB pH fell 0.03 U., and 
mean CSF pH remained unchanged, After NaHCO3 mean 
AB pH rose 0,98 U., mean IJB pil rose 0,19 U., and 
mean CSF pH fell 0,92 U, Total CSF CO? remmined un 
changed during every procedure, This stucy indi- 

cates that normally total CO2 in CSF is comparable 
to total CO2 in A3, while CSF pH and pC02 tend to 
equilibrate with IJB pH and pC0O2. The response of 
CSF to acute plasma acid-base changes in humans, 


as in animals, is characterized by free ——— 
ity to C02 gas and by slow H+ and HCO3~ sport. 


EFFECTS OF BREATHING 10% 02 UPON THE CEREBRAL 
CIRCULATION AND METABOLISM OF THE DOG, Paul 
Novack , Fernando Mendoza*¥ Diego DeArmas? 
Giampiero Bartolucci¥ Ahmed Usman*and James Faust* 
Dept. of Med., Hahnemann Med. College and Hosp., 
Philadelphia. 

These studies were performed to determine if 
any alterations of cerebral metabolism could be 
induced by production of hypoxemia. Eleven dogs 
were studied during a control period (I) and 
30-45 min. following the onset of inhalation of 
a 10% 02 gas mixture (II). The Kety-Schmidt 
method as adapted to the dog by Robin was 
employed. Arterial 02 diminished from 19.40 to 
15.35 V%. Cerebral blood flow diminished from 
41 to 31 ml./100 Gm./min. Cerebral oxygen 


consumption (I) 2.22 and (II) 2.42 ml./100 Gm. /min 


and cerebral glucose consumption, (I) 4.63 

and (II) 5.20 mg./100 Gm./min. remained unchanged. 
Arterial levels of lactic and pyruvic acids 
increased from 8.56 to 13.32 mg.% and from 
0.63 to 0.84 mg.% respectively. Small veno- 
arterial differences in concentrations of these 
metabolites were not significant. Arterial pC02 
diminished from 41 to 31 mm. Hg and arterial 

pH rose from 7.36 to 7.41. Mean arterial blood 
pressure did not change significantly, (I) 127 
and (II) 119 mm. Hg. It is concluded that the 
vasoconstrictive effects of a diminshed pC02 
are more potent that the vasodilataing effects 
of moderate hypoxemia. Furthermore, this 
degree of hypoxemia has no effect upon cerebral 
metabolism. 


ALTERATIONS IN FEEDING AND DRINKING BEHAVIOR IN 
RATS WITH LESIONS IN THE GLOBI PALLIDI. P. J, 
Morgane. Department of Physiology, University of 
Tennessee Medical School, Memphis 3, Tennessee 
The lateral hypothalamic area (LHA) has been 
claimed to contain primary "feeding" and "drink. 
ing" centers in many animal species. Earlier we 
showed that the longitudinal fiber systems passing 
via these "centers" are not critical elements ip 
the regulation of feeding and drinking behavior 
and have identified crossing trajectories from the 
globi pallidi as being intimately involved in thi, 
control. Lesions in these pallidofugal systems or 
in the pallida themselves produce a type of feed. 
ing and drinking "failure" qualitatively differen 
from that seen following mid-lateral hypothalamic 
lesions but with many characteristics of the far. 
lateral hypothalamic syndrome. Notably, in most 
cases of pallidal or far-lateral lesions with dig. 
joining of pallidofugal trajectories, the aphagia 
and adipsia is permanent. Regression to the aphag- 
ic-adipsic state ts often seen in animals that gyr. 
vive 45 days on forced tube feedings and 40 % of 
these force-fed animals do not even survive 14 
days. It is postulated that the LHA is in reality 
an area of convergence for critical fibers of pags. 
age that are themselves the cardinal modulators of 
the excitability of the lower feeding and drinking 
reflex arcs. The internal segments of the globi 
pallidi seem to be the sites of origin for the 
most crucial nervous elements concerned with feed. 
ing and drinking behavior. Furthermore, the deficit 
produced by these lesions is only partly in the 
"motivational" sphere and has an important "meta- 
bolic" component not compensated for by merely de- 
livering food and water to the GI tract. 


DISTRIBUTION IN THE SUBARACHNOID SPACE OF MATERIA 
INJECTED BY LUMBAR PUNCTURE. Richard Rieselbacht, 
Emil J. Freireich, James Gaskins*, and David P. 
Rall*, National Cancer Institute, Bethesda, Md. 
Diseases of the brain and meninges are treated 
by injection of agents into the lumbar subarach- 
moid space (SAS). This is done with the tacit as- 
sumption that these agents will reach the cerebral 
SAS, 30-50 cm. from the injection site. For dis- 
eases involving the entire meningeal surface, such 
as meningeal leukemia, effective intrathecal ther- 
apy depends upon achieving adequate drug concen- 
trations in the cerebral SAS. This report shows 
that compounds injected into the lumbar sac can 
reach the cerebral SAS, and defines the condition 
necessary to achieve this. 1131 rose bengal anda 
radio-opaque water soluble dye (Methiodol) were 
injected by lumbar puncture into M. mullata mon- 
keys. X-ray study of the skull and gross auto- 
radiographs were used to follow the distribution 
of the compounds. The autoradiographs were made 
from gross sections of the skull after rapid freer 
ing of the intact monkey, allowing for estimation 
of drug in the various SAS areas without disrupt- 
ing spinal fluid dynamics. When a large volume of 
solution was injected (20% of estimated spinal 
fluid volume) the materials reached the cerebral 
SAS and ventricles. On X-ray the lateral ven- 
tricles were outlined. Radioactivity was present 
in the entire SAS and the ventricles on the radio 
autographs. After barbotage, the distribution 
more nearly uniform. With injection of smaller 
volumes, the materials remained in the spinal Sas 
and cisterna magna. Thus, effective intrathecal 
therapy can best be accomplished by the injectice 
of a relatively large volume of solution foll 
by barbotage. 
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SERUM SICKNESS WITH PLaSMACYTOSIS, Eugene V, 
parnett, Gerald E, Stone*, Scott N, Swisher** and 
ohn H, Vaughan, Dept, of Medicine, U, of Roches- 
ter school of Medicine und Dentistry, Rochester, 
= sickness following the injection of for- 
eign protein is a hypersensitivity state in which 
precipitins snd hemagglutinins are often detect- 
able in the patient's serum, Plasma cells are 
rarely found in increased numbers in the bone mar- 
row, A woman With 4 clinical history of sllergic 
asthma to horse dander developed serum sickness 
four days after the injection of equine tetanus 
antitoxin, aA peripheral plasmacytosis comprising 
30% of the peripheral white cells was noted to 
develop and disappear, Bone marrow examination 
revealed no evidence of multiple myeloma, Hemag- 
glutinating antibody for red cells coated with 
equine globulin by bis-diazotized benzidine devel- 
oped to a titer of 130,000, Precipitating and 
skin sensitizing antibodies were found, and they 
sedimented in zone ultracentrifugation as 7S 
globulins, There were three distinct specifici- 
ties of the precipitating antibody, represented 
by the formation of arcs of precipitation in im- 
munoelectrophoresis with y» BoA, and BoM equine 
gobulins, On skin testing with horse globulin 
three months later, a very large local edematous 
reaction developed, which gradually subsided over 
the course of 5 days, and was followed by the re- 
appearance of peripheral plasmacytosis, The un- 
usual outpouring of plasma cells and antibodies 
in this patient were in sharp contrast to the 
relative mildness of her serum disease, but con- 
sistent with the severity of the subsequent local 
skin test response, The patient is now in good 
health five months after her illness, 


ROLE OF DELAYED HYPERSENSITIVITY IN THE 
PRODUCTION OF GLOMERULONEPHRITIS. John 
Hi, Peters. Dept. of Bacti. & Immuno., 
edical School, Boston, Mass, 

This study was undertaken to determine 
the role of delayed hypersensitivity in 
the pathogenesis of glomerulonephritis 
and to differentiate this mechanism from 
the immine phenomenae produced by allergic 
reactions of the immediate type. Mouse 
fibroblasts (L-cells) were grown in 
tissue culture, harvested and used to 
immunize adult rabbits and guinea pigs. 
The rabbits produced circulating anti- 
bodies to the L-cells (as determined by 
precipitation, hemagglutination and gel 
diffusion), but no renal lesions were 
found. The guinea pigs did not produce 
circulating antibodies, but did develop 
delayed hypersensitivity. Histologically 
the guinea pigs revealed a mild to 
moderate glomerulonephritis with local- 
ization of guinea pig gamma globulin in 
the glomerular lesions. When mice were 
injected with hyperimmune serum from the 
above rabbits, renal lesions were pro- 
duced, Sera from the immunized guinea 
pigs was ineffective in producing any 
pathologic changes in mice. It is 
concluded from these studies that both 
delayed and immediate types of hyper- 
sensitivity may be important, and may 
act independently in the production of 
glomerulonephritis,. 


THE PATTERN OF SYMPTOMS, THE PRE-TREATMENT INTER- 
VAL AND THE PROGNOSIS OF ACUTE RHEUMATIC FEVER 
(RF). Alvan R. Feinstein and Juanita Zagala; Ir- 
vington House and N.Y.U. Dept. o cine, 

RF reportedly leaves less residual heart dis- 
ease (HD) if anti-inflammatory treatment is begun 
soon after onset of symptoms. The present study 
has examined this concept by correlating the sev- 
erity of the arthropathic presenting features, 
the pre-treatment interval and the incidence of 
carditis in 2)7 consecutive children and adoles- 
cents with RF. The incidence of patients with 
carditis per total number of patients in each 
category was as follows: 

Pre-Treatment Interval 
Severity of First Attacks Recurrent Attacks 
Presenting Se ee 


8 wks. wks. wks. wks. 


arthritis 25/92 8/19 17/33 6/7 


iethraigia «= SATs = 67 = 


Arthralgia 4/8 8/9 8/8 = 2/2 


YeJeint = 3 AS = o/._-5/6 


Although early treatment seems beneficial, 
these data indicate that its benign cardiac re- 
sults are often due not to therapy but to the ab- 
sence of carditis in patients whose severe arthri- 
tis brings them to treatment quickly. Recurrent 
attacks are more frequent in patients with HD and 
they come to treatment earlier than those with lst 
attacks. The data indicate that RF,clinically as 
well as pathologically, is more likely to bite 
the heart when it spares or merely licks the 
joints. However, when it bites the joints, it is 
more likely to lick or spare the heart. 


SERUM PROTEINS AND SEROLOGICAL REACTIONS IN 
PATIENTS WITH PROGRESSIVE SYSTEMIC SCLEROSIS 
(DIFFUSE SCLERODERMA) AND THEIR RELATIVES. Gerald 
P. Rodnan Margaret J. Maciachlan*,Edwin R. 
Fisher*, Avinoam Zlotnick*, and Alice Creijhton*. 
Departments of Medicine and Pathology, University 
of Pittsburgh, Pittsburgh. 

The present report is based on study of 40 
patients with progressive systemic sclerosis and 
60 immediate relatives in 17 families of these 
patients. 1. Serum protein concentrations (30). 
Hypergammaglobulinemia was found in a majority of 
patients. (Average level 1.79 Gm.%, normal 0.96 
£0.22 Gm.%.) 2. Serum protein immnoelectrophor- 
esis (15). Examination by this technique has re- 
vealed a variety of abnormalities » most commonly 
increases in alpha-1, alpha-2M, and beta-2M <lob- 
ulin and increase and splitting in gamma globulin. 
3. Latex fixation reaction (38). Positive react- 
ions were encountered in 5 samples (21%). 4. L-.E. 
cell phenomenon (40). Positive reactions were 
found with the serum of 2 patients with (other- 
wise) typical P.S.S. 5. Serum anti-nuclear react- 
ions (22). Only one serum was found to combine 
with nuclei in guinea pig testis. In one other, 
that of a woman with P.S.S.% Sjégren's syndrome, 
serum gamma globulin reacted with nucleoli of het- 
erologous testis and kidney. 6. Study of relatives. 
5 relatives were found to have unexplained hyper- 
cgamma.lobulinemia; in one there was a positive 
anti-nuclear reaction. These findings support the 
concept of close relationship between P.S.S. and 
other systemic rheumatic disorders, and sugest 
the possibility of a familial, perhaps heritable 
predisposition to this disease. 
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RHEUMATIC ACTIVITY (RA) AND CONGESTIVE HEART FAIL- 
URE (CHF) IN YOUNG PATIENTS WITH RHEUMATIC HEART 
DISEASE (RHD), Mario S wolo*and Alvan R. Fein- 
stein, Irvington House ~1.U.Dept.or Medicine. 
In young patients with RHD, CHF is traditional 
ly believed to be du to RA and is said to lower 
the sedimentation rate (ESR). The present study 
has analyzed these and other features of 70 epi- 
sodes of CHF in 32 patients,ages 4-18, with RHD. 
On purely clinical grounds the CHF was classi- 
fied into 2 groups. "Active" CHF was associated 
with joint symptoms or pericarditis or occurred 
as a "rebound" within 5 weeks after cessation of 
anti-inflammatory therapy in a presumably-active 
patient."Inactive" CHF lacked the above features, 
and was associated with insufficient cardiotonic 
therapy, excess physical exertion, infection or 
pulmonary infarction. The 2 groups had no essen- 
tial differences in age or in clinical manifesta- 
tions of CHF. Dyspnea was the most frequent sin- 
gle symptom but was often absent. Hepatomegaly 
was the most common sign and hepatic tenderness 
was a useful early diagnostic clue.Facial edema, 
often reported in previous studies,was not found. 
The ESR and CRP were abnormally high in all 26 
"active" episodes except 5 which were under anti- 
inflammatory treatment. Evidence of Group A strep- 
tococcal infection was found only in "active" 
patients. 6 of the 8 infection-infarction epi- 
sodes had a high ESR and all had high CRPs, By 
contrast, the 46 non-inflamnatory "inactive" epi- 
sodes were normal for ESR in 33 and CRP in 25, 
These data show that CHF does not lower an 
inflammatorily-elevated ESR and that CHF can 
occur without RA in young patients as well as in 
adults. The absence of RA can be suspected clin- 
ically and confirmed by a normal ESR or CRP, 
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THTPATEUTIC EFFECTS OF NTTROGEY,, MUST ARDS (HN>) In 
SCLERODERMA. Mario Stefanini and Mustafa Kan 
aca;* J, Stanton Memorial Laboratories, Saint E]- 
izabeth's Hosvital, Boston, Mass, 

Seven patients with advanced scleroderma were 
treated with average doses of 0,25 mgs/kilo 
weight (Mustargen) intraveneously. Administra- 
tion of steroids, which had not nvrevented the 
clinical relapse, was continued during and after 
treatment with HN,. The effects of the drug were 
evaluated with serial clinical, radiologic obsen 
vations, measurements of vital capacity, hemato. 
logic data, skin biopsies, etc, Treatment induced 
prompt and marked improvement in pulmonary, es- 
ophageal and cutaneous symptoms; had no effect 
of the Raynaud's phenomenon and arthritis. The 
patients experienced considerable general relief, 
The improvement of vital capacity when pulmonary 
involvement was present was significant. Two 
cases presented associated hemolytic anemia with 
indirect positive Coombs test. The use of HN. 
induced marked decrease in hemolysis, parallefed 
by fall in the red cell antibody titer. Renefic. 
ial effects lasted between 4 and 6 months, could 
be reproduced by repeating treatment. The aver 
age period of observation for this group of cases 
is 3,1 years, 

Scleroderma is a "collagen" disorder which 
may be due to phenomena of sensitization and an- 
tibody production. The inhibitory influence of 
HN2 on the production and, possibly, the actiy- 
ity of antibodies could then explain the favor. 
able effects observed, 
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THE INTRAVENOUS TOLBUTAMIDE TEST AS A DIAGNOSTIC 
AID IN CARCINOMA OF THE PANCREAS Donald 
Berkowltz** and Leonard Greenberg *. Hahnemann 
Medical Col., and Alb. Elnsteln Med. Center, 
Phila., Pa. 

Recently, the Intravenous tolbutamide test 
has been shown to be a much simpler means for 
detecting the presence of diabetes than the ora! 
glucose tolerance procedure. After the Intra- 
venous Injection of | gm. of sodium tolbutamide, 
diabetics will show a slow decline In thelr blood 
sugar as compared with a normal response. Accord- 
Ingly, It was thought to be of Interest to deter- 
mine the ability of this technic to detect the 
presence of diabetes In patients with suspected 
pancreatic carcinoma. 

Twenty five such patients were studied pre- 
operatively. In 18, this dlagnos!s was confirm- 
ed at operation. In 13 of these (72%) a positive 
tolbutamide test was obtalned. One patient with 
no evidence of any lesion also had an abnormal 
response. This was corroborated by a similar 
result with a glucose tolerance test thus estab- 
llshing the presence of diabetes In the absence 
of a carcinoma. 

In each case where the oral glucose tolerance 
was abnormal, the response to Intravenous tol- 
butamide was also abnormal. On the other hand, 
In 2 patients with proved pancreatic malignancy, 
the Intravenous technic was more rellable than 
the oral. 

The data thus suggest that the Intravenous 
tolbutamide test may be helpful In the early de- 
tection of carcinoma of the pancreas by demon- 
strating the presence of diabetes and appears to 
be more sensitive In this respect than the con- 
ventional oral glucose tolerance procedure. 


EFFECT OF STARVATION ON REGENERATION OF INTES- z 
TINAL MUCOSA. H. Oliver Brown*, Milton L. Levine 
and Martin Lipkin, Department of Medicine, 
Cornell University Medical College and Second 
(Cornell) Medical Division, Bellevue Hospital, 
New York, N.Y. 

DNA synthesis and proliferation and migration 
of intestinal epithelial cells of mice have been 
studied following separate administration of C 
and H? labeled thymidine. At intervals of 6,12 
24 and 48 hours after injection, mice were sac- 
rificed and tissues studied by microautoradiogra- 
phy and also by specific activity counts of m- 
cosal precipitate containing DNA. Food was with- 
held from experimental animals beginning two days 
prior to injection of label and throughout the 
experimental period. Controls were given food 
and water ad lib. 

At 6 hours after injection, no difference was 
noted in the numbers of crypt regenerative cells 
which incorporated thymidine in starved and fed 
animals. In starved animals, however, at 12, % 
and 48 hours after injection, the normal increa® 
in number of labeled cells produced by cell dive 
sion was markedly depressed, migration of cells 
out of the crypts was reduced, and specific acte 
vity curves showed prolonged retention of label. 
Following starvation, histologic abnormalities 
were found in the nuclei and cytoplasm of the 
young proliferating cells in the crypt. This is 
of interest since early histologic changes in 
ulcerative colitis are also seen in the prolifer 
ating crypt cells. The findings demonstrate mar 
ked impairment of epithelial cell regeneration 
following food deprivation,and illustrate appli- 
cation of these methods to the study of cell te 
newal in an abnormal physiologic state. 
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INTESTINAL ABSORPTION BEFORE AND 
AFTER JEJUNAL BYPASS IN THE OBESE. 

S. H. Cheng, M. M. Stanley, ** and J. C. 

Drye. Depts. of Medicine and Surgery, U. 

of Louisville School of Medicine, Louisville, 
Kentucky. 

Three obese females (290, 270, and 237 lbs.) 
were studied before and after therapeutic Roux- 
Y¥ enteroenterostomy. Fifty, 65, and 150 inches 
of upper small bowel were bypassed beginning 
at 10, 15, and 18 inches respectively from the 
ligament of Treitz. The mean pre- and post- 
operative absorptions of total fat, nitrogen, cl4. 
cholesterol and 1/3! -jabelled triolein while 
taking a normal diet (carbohydrate 270 Gm., fat 
101.6 Gm., protein 117.5 Gm., calories 2463/ 
day) were the same in all patients. Only the 
patient with 150 inches of defunctionalized bowel 
lost weight (14 lbs.) after 4 months; one gained 
6 Ibs. and the third weighed the same. It is 
concluded that bypasses of the jejunum of the 
above magnitudes did not significantly reduce 
intestinal absorption in these obese patients. 





A COMPARISON OF THE ESOPHAGOSCOPIC AND RADIOLOGIC 
DIAGNOSIS OF ESOPHAGEAL VARICES, old 

John R, Mitchell* and Murray Brodoff*, Medical 
and Radiology Services, VA Hospital and Yale Univ, 
School of Medicine, New Haven, Conn, 

Frequent discrepancies have been reported be- 
tween the radiologic and esophagoscopic diagnosis 
of esophageal varices and, also, between the in- 
terpretation of the same barium swallows by differ 
ent radiologists. To evaluate this problem barium 
swallow and esophagoscopy were performed within 
several hours of each other on 70 patients,most of 
whom had cirrhosis. All radiologic examinations 
were performed by one radiologist who was unaware 
of the patients’ clinical findings, and all esoph- 
agoscopies by an endoscopist who was unaware of 
the patients’ history, diagnosis or radiologic 
findings. Esophageal varices were observed endo- 
Scopically in 40% and radiologically in 39% of the 
patients, However, the 2 examinations agreed in 
only 76%, and there were equal numbers of false 
positive and false negative diagnoses. Interpre- 
tation of the films by 3 experienced radiologists 
demonstrated an inter-individual error of 18.6%. 
Esophageal varices were diagnosed in from 23% to 
30% of the patients according to different radiol- 
ogists, Re-reading of the same x-rays by the same 
3 radiologists showed an intra-individual error of 
14.7%, Other means of diagnosis tended to support 
the esophagoscopic findings in cases of disputed 
diagnosis, The barium swallow is an unreliable 
technique for the accurate evaluation of the pres- 
ence of esophageal varices, It may be used as a 
Screening test but more objective means of diag- 
nosis must be employed for the definitive diagnosis 
of esophageal varices, 
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THE GASTROESOPHAGEAL JUNCTION IN MAN: A COM 
BINED MANOMETRIC AND RADIOLOGIC ANALYSIS. 
Bernard R. Cohen and Bernard S, Wolf (intr. ty 
Fenry D. Janowitz). Depts. of Medicine and 
Radiology, The Mount Sinai Hospital, N.Y., N.Y. 

Correlations of structure and function of 
the gastro-esophageal junction (GEJ) in man were 
made by combining radiological and intra-esopha- 
geal rressure techniques in 17 subjects. Six 
catheters were secured so that their 1 cn. 
spaced radioopaque lumens straddled the GEJ. 
Pressure responses were monitored, as fensible, 
before, during and after each x-ray exposure. 
Eighty-two films of the barium-filled GEJ in 
rest, swallowing and inspiration were taken. 

The recording sites were localized in relation 
to the x-ray configuration of the GEJ. Pressure 
curves were analyzed with respect to resting 
pressures, type and timing of swallowing com 
plexes and respiratory responses. 

A resting zone of increased pressure, as 
compared to fundic pressure, was present in the 
distal portion of the phrenic ampulla (PA) and 
extended into the "submerged segment" (SS) of 
esophagus below it. On swallowing, only con- 
traction occurred in the upper portion of the 
PA and only relaxation in the SS. Relaxation 
followed by contraction occurred in the inter- 
vening area. Contraction waves were peristaltic 
while those of relaxation occurred simultaneous- 
ly. At the height of contraction, the PA and SS 
presented as a uniformly narrowed segment. The 
pressure inversion point (PIP) coincided with 
the junction of the PA and SS. The physiologic 
vestibule, then, comprises the PA and SS, with 
distinctive functional characteristics. 


THE EFFECT OF INTESTINAL MOTILITY ON XYLOSE AB- 
SORPTION, John S, Fordtran* and Konrad H, Soergel. 
Evans Memorial, Mass. Memorial Hosp., Boston. 
Paired observations were made on normal sub- 
jects to assess the effect of different methods 
of administration and of decreased intestinal mo- 
tility on xylose absorption, Total absorption 
was estimated from 24-hour urinary recovery, ab- 
sorption rate from serial blood concentrations. 
500 ml. isotonic xylose solution (25 Gm.) was 
used in each study, Atropine effect on intestinal 
motility and distribution of the xylose solution 
was observed by balloon kymography and radiologic 
methods, Atropine did not alter blood disappear- 
ance rate and 24-hour excretion of xylose given 
intravenously, Rate of infusion, and hence blood 
level, did not affect total excretion. Mean 
total excretion values in grams were: (1) oral 
administration without atropine: 8.6; with:11.3; 
p<0.01. (2) 30 min, jejunal infusion without:6.8; 
with: 10.5; p<0.01. (3) 120 min. jejunal infu- 
sion without: 10,1; with:12.0; p<0.05.(4) oral 
dose after partial gastrectomy without: 6.7; 
with:8.6; p<0.05. (5) Estimations based on 
intravenous infusion studies showed: xylose ab- 
sorbed after oral dose without atropine: 68% of 
total dose; with: 85%; p<0.02. Initial rise of 
xylose blood curves was slightly delayed by atro- 
pine, confirming earlier reports that decreased 
motility may decrease absorption rate, However, 
our studies showed that decreased motility in- 
creases total absorption of xylose. This indi- 
cates that total absorption of this water solu- 
ble, diffusible substance depends primarily on 
duration of contact with the intestinal mucosa, 
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ACIDMUCOPOLYSACCHARIDES IN ACUTE VIRAL HEPATITIS. 
John T. Galambos. Atlanta, Ga. 

In experimental liver cell injury, an increase 
of histologically demonstrable acid and neutral 
mucepolysaccharides as well as chemically demon- 
strated hexosamine precedes the increase of hy- 
droxyproline and reticulum. This suggests that 
these polysaccharides serve as a matrix for fibers. 
Popper et. al, demonstrated that in the presence 
of liver cell damage the intralobular connective 
tissue is increased both in animals and in pa- 
tients with chronic hepatocellular injury. They 
suggested that the source of the fibers is the 
reticule endethelial cells in the hepatic lobule. 
In 3 out of 9 patients with acute viral hepatitis, 
studies ef the liver using alcian-blue and col- 
loidal iren staining technique decuments that dur- 
ing the first days of acute viral hepatitis there 
may be an increase of histochemically demonstrable 
acid mucopolysaccharides both in the lobule and in 
the portal tracts, that their source in the lobule 
is probably the parenchymal liver cells themseles. 
It is suggested that in addition te collapse due 
te cell death the injured liver cells themselves 
centribute a favorable environment for the future 
deposition of fibrille and may prepare the envi- 
ronment for the development of fibresis and cir- 
rhosis. 


THE EFFECT OF BILATERAL ADRENALECTOMY ON RAT 


LIVER MITOCHONDRIA. Keith S. Henley, H. Kawata*, 
H, Marvin Pollard**, E. Olson* and E. Riehl*. 
Section of Gastroenterology, Dept. of Internal 
Medicine, University of Michigan Medical School. 

Adrenocortical steroids are used frequently in 
the treatment of liver failure. Evidence as to 
the action of these steroids on the hepatic 
parenchyma is, however, not clear. We have 
studied the oxidation of alpha glycerophosphate 
(AGP) by rat liver mitochondria. Oxidation was 
measured by enzymatic determination of the pro- 
duct of the reaction, dihydroxyacetone phosphate. 
Adrenalectomy increased AGP oxidation consistently 
This was not reversed by corticosterone (0.4 mg), 
dl-aldosterone monoacetate (0.1 mg), hydrocor- 
tisone, (0.02 mg) or long acting epinephrine 
(0.1 mg) all given subcutaneously twice daily. 
When the adrenal glands were demedullated, and 
the cortex allowed to regenerate, the effect of 
adrenalectomy was abolished suggesting that it 
was due to the absence of adrenal cortical sec- 
retions. In phosphorylating systems, ATP for- 
mation was comparable in adrenalectomised 
animals and controls, but the greater oxygen 
consumption of the former resulted in lower P/O 
ratios. As AGP is considered to donate its 
hydrogen to a flavoprotein, these data suggest 
the existence of a non-phosphorylating pathway 
between flavoprotein and oxygen which is 
inhibited directly or indirectly by adrenal 
cortical secretions. 


ABNORMAL BSP EXTRACTION INDUCED BY GLUCAGON AND 
PREVENTED BY OXYGEN INHALATION. William S. Georget 
and Carroll M. Leevy. Dept. of Medicine, Seton 
Hall College of Medicine, Jersey City, N.J. 

Glucagon has been reported to cause a two-thre 
fold increase in estimated splanchnic blood flo 
(SBF) in dogs. This finding has been further eya]. 
uated in man by comparing effects of this drug m 
BSP and indocyanine green (ICG) removal. Twelve 
healthy subjects and 20 patients with cirrhosis 
were studied. Observations were made on effects of 
Glucagon (0.03 mg./Kg. I.V.) and Glucagon plus 
inhalation on A and HV 02 and Glucose; SBF (Fi 
using BSP (3.0 mg./m2/min.) and ICG (0.3 mg. /m2/ 
min.); cardiac output (Fick, Evans Blue); and 
plasma clearance of BSP (5 mg./Kg.) and ICG (0,5 
mg. /Kg.). Glucagon caused a doubling of HV-A glu 
cose difference. Its administration was followed 
by a mean 90% increase in splanchnic 02 consump- 
tion and a mean 23% decrease in HV 02 content, 
Glucagon produced no significant alteration in 
cardiac output, plasma clearance or hepatic ex- 
traction of ICG. In contrast a mean 40% reduction 
in BSP initial plasma removal rate and a maximal 
twofold decrease fn its hepatic extraction were 
noted. No changes in extrahepatic removal or con 
jugation of BSP were detected. Inhalation of 0 
during Glucagon administration increased HV 05 
content and prevented BSP abnormalities. Conclu- 
sions: Glucagon-induced glycogenolysis causes re 
versible liver ‘cell hypoxia and abnormal BSP ex- 
traction without affecting ICG removal or blood 
flow. These observations 1) emphasize the central 
role of Oj in liver function; 2) demonstrate the 
sensitivity of BSP in detecting alterations in he 
patic status; 3) indicate the limitations of BSP 
in estimating splanchnic blood flow. 


A STEROID EFFECTIVE IN TREATMENT OF PRURITIS OF 
LIVER DISEASE. Frank L. Iber, Department of 
Medicine, The Johns Hopkins Univ., Baltimore, Kd, 


Methandrostenolone (Dianabol®) , a synthetic 
androgen used as an anabolic hormone was employed 
to relieve pruritis In 22 patients with obstruc- 
tive jaundice. The steroid in 5 mg. dose anda 
placebo were serially administered to each pat- 
jent and the subjective response assessed, daily. 
The order of administration of the two agents was 
varied. in twenty of 22 patients relief of prur- 
itis was observed 2 to 4 days after starting the 
steroid and return of pruritis occurred | to 3 
days following its cessation in 19 of this 20. In 
4 patients with stable Jaundice, receiving the 
drug for 10 to 14 days the serum bilirubin 
Increased on the average 3.9 mg/100 ml. The 
clearance of sulfobromphthalein from the serum 
was prolonged after 14 days of administration of 
this steroid to two subjects free of liver dis- 
ease. This agent seems similar In action to both 
methyl testosterone and norethandrolone in that 
all three relieve the itch of obstructive jaun- 
dice, increase the level of bilirubin, and inter 
fere with hepatic removal of sul fobromphthalein. 
This steroid has been compared as an antipruritic 
agent with methyl testosterone, norethandrolone, 
and bile acid sequestering resin in two patients. 
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PERCUTANEOUS LIVER BIOPSY BY MENGHINI NEEDLE: A 
CLINICAL EVALUATION. B. V. Idea,* and V. M. Smith 
Departments of Medicine, Mercy Hospital and Uni- 
yersity of Maryland School of Medicine, Baltimore. 

Seventy-five percutaneous liver biovsy proced- 
ures by Menghini needle were analyzed in an at- 
tennt to evaluate this relatively new technic in 
terns of simolicity, speed, reliability, adequacy 
of specimens obtained, safety, required degree of 
patient cooperation and resultant morbidity and 
mortality. The procedure was found to be very 
simple and easily learned. Speed was an outstand- 
ing feature, the intrahepatic phase requiring only 
1 second, rendering patient cooperation of secon- 
dary importance. Liver tissue was obtained in all 
but 1 instance. No cause for this failure was 
found. Specimen adequacy for diagnosis was some- 
yhat dependent upvon needle diameter. The 1.0 mn. 
needle occasionally failed to obtain diagnostic 
portions of liver lobules. The 1.2 and 1.4 mm. 
needles consistently provided sufficient tissue 
for diagnosis. The technic was safe. No death 
resulted. Only 1 vatient required medication for 
paine Notably, this vatient was one of only 7 who 
were biopsied sub- rather than intercostally. No 
instance of hemorrhage or bile peritonitis occur- 
red, although several orimary and secondary tumor 
nodules were punctured. No evidence of laceration 
or bleeding was found in several patients whose 
biopsy sites were inspected at subsequent overa- 
tion or autopsy. We conclude that the Menghini 
needle technic of percutaneous liver biopsy is 
simple, reliable and offers distinct advantages of 
safety and rapidity which minimize the need for 
patient cooperation; and that it offers definite 
promise of reducing the morbidity and mortality 
associated with other needle technics. 


DETERMINATION OF THE VITAMIN B)> BINDING CAPACITY 
OF GASTRIC JUICE BY STARCH GEL ELECTROPHORESIS. 
Graham H. Jeffries*, Donald W. Hoskins*, and 
Marvin H. Sleisenger. Dept. of Medicine, Cornel] 
University Medical College, New York, N.Y. 
Electrophoresis of gastric juice at pH 8.6 
separates free Co0B)>, migrating cathodal ly, 
fron bound Co°%B)9 which migrates anodally. The 
total binding capacity of gastric juice was de- 
termined by starch gel electrophoresis of a 
mixture of undigested gastric juice with Co60B), 
and measurement of free and bound Co°%B)2 migrat- 
ing on the electrophoretic strip. Preliminary 
experiments using increasing concentrations of 
Co™"By2 (50 to 600 mug B)2/ml gastric juice) 
showed that complete binding of the added C0608) 
occurred up to a concentration which varied be- 
tween 200 and 220 mug/ml in different experiments. 
Above that concentration further increments of 
added B}2 remained unbound, A concentration 
of 600 mug C008) > per ml of gastric juice was 
used to determine the binding capacity in these 
studies. The values obtained by this method in 
normal subjects and in patients with ulcer dis- 


= and pernicious anemia are summarized in the 
table, 


C0®0p)> Binding 
No. of Capacity 
Subjects Stimulation (mg/m) _G.J.) 
Mean S.D. 


Mecholy!, 10mg 297 85 
22 Histamine, Img 210 62 


Normals 14 


Duod.Ulcer 10 
Gast.Ulcer 11 
Pernicious 


Anemia 20 Histamine, Img 93 30 


Histamine, Img 224 66 
Histamine, Img 330 109 


PROTEOLYTIC DEGRADATION OF SERUM PROTEINS IN TEE 
HUMAN STOMACH, ra Ishimo romichi Ohara 
and George B, Jerzy Glass**, Gastroent. Res. Lab. 
Dept. of Med., New York Medical College, New York 

Massive leakage of serum albumin into the gas- 
tric juice (g.j.) of patients with protein-losing 
gastropathies and gastric cancer has been demon- 
strated by several investigators including ourse- 
lves, Here we studied: 1)passage of serum protein 
into g.j. of 30 normals during anacid phase of 
basal secretion, by paper electrophoresis; 2)pre- 
sence of serum proteins in mucosal scrapings and 
eluates from the fundal and pyloric mucosae of 4 
resected stomachs; 3)passage of i.v, administered 
RISA into the g.j. of 15 normals, by chemical 
fractionation, dialysis, paper electrophoresis, 
autoradiography and strip counting; 4)proteolytic 
degradation of serum proteins and RISA in vitro, 
by paper electrophoresis, immunoelectrophoresis, 
autoradiography and counting, in well counter, of 
radioactivity of segments cut from paper strips; 
5)products of proteolytic degradation of albumin 
in electrophoregrams of over 50 patients with ga- 
stric hypersecretion, using 3-7 differential 
stains, The results indicate; a)presence of serum 
proteins in the fundal and pyloric mucosa; b)pas- 
sage of serum proteins into the g.j. under normal 
conditions; c)peptic degradation of serum albumin 
in the normal and hyperacid stomach; d)continuous 
removal of the iodine label from RISA during its 
passage from the circulation into the gastric 
lumen, These investigations corroborate the con- 
cept that the human stomach participates actively 
in the metabolic turnover of serum proteins. 


SaLIVa PROTSIN PaTTERNS DEMONSTRaTED BY 
STaRCH GEL ELECTROPHORESIS. Henn Kutt and 
nharl Verebely*. Second (Cornell) Neuro- 
logical Service, Bellevue Hospital, N.Y.c 

Protein patterns of total, parotid, 
and submaxillary-sublingual saliva showed 
similarity to blood proteins in the basic 
arrangement of the major components. How- 
ever, the magnitude and number of indivi- 
dual components were markedly influenced 
by the state of activity of the salivary 
glands. In samples collected from fast- 
ing persons, 3 bands migrated to an area 
which corresponded to tne gamma globulin 
region of serum, 3-4 bands to the alphe 
and beta globulin rezion, a major compo- 
nent to the albumin region, and 5 bands 
to prealbumin region. After a meal, 
bande in alpha-beta region decreased or 
became invisible, whereas some prealbumin 
ané gamma fractions greatly increased in 
magnitude, Within 2-3 hours these pat- 
terns reverted to the fasting state pat- 
terns, Variations in the fasting patterns 
among individuals were noted. Pharmaco- 
logic and psychologic factors influenced 
the patterns: nicotine produced the 
greatest increase of prealbumins; after 
alcohol consumption a sixth prealbumin 
appeared whereas atropine converted the 
after meal patterns to the fasting state 
patterns. Thinking of fooé increased the 
prealbumin bands. Amylase activity was 
seen in areas close to the site of appli- 
cation; proteolytic activity was located 
mainly in prealbumin tands that snowed 
the greatest increase after meals. 
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IMPRCVED FAT ABSCRPTION WITH PANCREATIC LIPASE. 
David ke Molander. Dept. of Medicine, Memorial 
Hospi tal. 

A stable pancreatic lipase was given to 7 
gastrectomized patients and 5 patients with 
pancreatic carcinoma to improve fat absorption. 
The patients ate F 60g. P. 9g. CHO 2500 g. or 

F hOg. P Og. CHO 200 g. 
Total fat was determined in 3 day stools (marked 
with carmine) by a "Rapid Method" (J.B.C. 177:37, 
1949) whereby all fat is titrated as fatty acids. 
After a control period, patients were given 2000 
steapsin units of pancreatic lipase with each 
meal. In 5 of the gastrectomized patients 25 to 
33% or the fat was excreted (Average 29.2%) in 
the control period. .In the remaining 2 patients 
only 5% and 7% of the ingested fat was found in 
the feces. Of the former 5 patients, increased 
intestinal motility was noted by the rapid 
appearence of the carmine marker (6 - 8 hrs.). 
While on pancreatic lipase (after 1 week of medi~ 
cation) repeat fat excretion showed 10 to 20% of 
fat excreted (average 13.2%). Three of 5 patients 
with pancreatic carcinoma showed 15 to 29% of 
ingested fat in a control period. Following 1 
week of 2000 steapsin units of lipase with each 
meal these same patients excreted 5 to 15% of 
their ingested fat. Two patients showed no 
change. Weight gains were noted in both groups 
with contimed feeding of pancreatic lipase. 
Improved fat absorption in gastrectomized patients 
and in patients with pancreatic carcinoma is 
possible with feeding of pancreatic lipase in 
adequate amount. 


EFFSCTS ON GASTRIC SECRETIONS OF NORTROPINE, A 
NEW ANTI-PARKINSONIAN DRUG. Irving J. Poliner 
and Francis Speliman* Gastrointestinal Research 
Lab., Maine Medical Center, Portland, Maine and 
V.A. Hosp., Togus, Maine. 

Nortropine, a new synthetic compound, is struc 
turally similer to Cogentin. It was decided to 
evaluate its gastric anti-secretory effects in 
doses that were therapeutically effective on the 
central nervous system. Patients with peptic 
ulcer and patients without gastrointestinal 
disease were studied. Gastric secretions were 
collected by continuous hand suction for 15 min. 
periods. Nortropine was given orally, subcu- 
taneously or intravenously in varying doses. 
Certain patients were given atropine, and its 
effect was compared with Nortropine. Nortropine's 
ability to block histamine stimlated gestric 
secretion was also studied. Volume, pH, titre- 
tion to pH 7.0 with 1/10th normal NaOH was done 
electrometrically. Atropine 0.6 mg reduced 
secretion to unmeasurable amounts. The effects 
lasted up to 60 min. Nortropine in equivalent 
emounts in the same patients was about 1/3 to 
1/4 as effective and lasted 30-45 min. Nortro- 
pine, 2 mg., intravenously reduced volume and 
hydrogen ion secretion about 1/2; these effects 
lasted 60-75 min. 4.0 mgs. orally was similer 
to 2.0 mgs. intravenously. The gastric stim- 
latory effects of histamine in 2 patients were 
only partially blocked by intravenous Nortro- 
pine. It is concluded that Nortropine is a weak 
gastric anti-secretory drug in doses that are 
effective in central nervous system diseeses. 


EFFECT OF POLYSORBATE-80 UPON SPIRONOLACTONE AB- 
SORPTION AND NATRIURESIS IN CIRRHOSIS. Simon 
Ohanessian* and William W. Faloon, Dept. of 
Medicine, State Univ. of New York, Syracuse, N.Y, 

In an attempt to enhance intestinal absorptiog 
of spironolactone, polysorbate-80 was used in 7 
patients with cirrhosis and ascites. Sodium ip. 
take was limited to 10-32 mEq. daily; body weight, 
serum spironolactone levels and electrolytes were 
measured, In 2 patients urinary sodium was mea- 
sured daily. Spironolactone was administered ip 
doses of 400-800 mgm./day alone and in doses of 
200-240 mgm./day with polysorbate-80. In 5 pa- 
tients comparable courses of each regimen were 
employed; serum spironolactone levels after 4 to 
96 hours of therapy were higher when the drug 
was given with polysorbate-80 (20-49 pg. spirono. 
lactone/100 ml. serum) than when given alone 
(3-30 pg./100 ml. serum) despite the reduced doge 
with polysorbate-80. Individual variation in 
serum levels occurred in patients receiving the 
same dose. After attainment of a mimimum level, 
no consistent correlation between concentrations 
of drug and natriuresis or weight loss was seen, 
One patient receiving 800 mgm. daily of drug 
alone had no natriuresis despite serum levels of 
132 pg./100 ml. In 2 patients neomycin in doses 
of 6-8 gm. daily did not impair absorption of 
spironolactone alone or in combination. The 
data indicate: (1) polysorbate-80 enhances 
absorption of spironolactone, (2) there is no 
necessary correlation between serum concentration 
and clinical response. 


IS COLLOIDAL CLEARANCE A VALID MEASURE OF 
HEPATIC BLOOD FLOW? M. Abdel Razzak and Henry 
N. Wagner, Jr., Johns Hopkins University School 
of Medicine, Baltimore, Maryland. 

Our attempts to use colloidal clearance 
techniques to measure hepatic blood flow (HBF) 
in man by means of a radiation detector over 
the thigh, precordium or face were unsatis- 
factory, since the clearance rate was a com 
plex exponential function. In contrast, when 
activity of serial blood samples was measured, 
the clearance rate was a single exponential 
function for 20 minutes. Moreover, the clear- 
ance rate in both man and dog was reproducible 
and independent of the number of particles 
injected. 

To test the validity of the colloidal 
clearance technique, HBF was measured simul- 
taneously by Blalock's collection method. The 
advantages of this method are its reproduci- 
bility and the ability to obtain mixed hepatic 
venous samples for estimation of hepatic ex- 
traction ratios. In the dog, HBF increased 
linearly with weight. The relationship be- 
tween the clearance method using silver coated 
gold particles and the collection method was: 
HBF (collection) equals 0.98 HBF (clearance) 
plus 58 ml./min. When corrected for siml- 
taneously measured extraction ratios, the two 
methods gave nearly identical results. The 
mean extraction ratio of numerous particle lots 
was 64 - 11% (S.D.) and fell slowly with time. 
Epinephrine decreased the hepatic extraction 
ratio by one-fourth, necessitating simultaneous 
determination of extraction ratios in studies 
of the effect of the drug on hepatic blood flow. 
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THE pH DEPENDENCE OF INTESTINAL 
SEROTONIN. Robert H. Resnick* and Seymour 
J. Gray.** Dept. of Medicine, Peter Bent 
Seiko Hopital, Boston, Mass. 

Spectrophotofluorimetric analyses for 5- 
hydroxytryptamine (5-HTA) of surgically re- 
sected human tissues reveal that the duodenum 
contains the highest concentration of serotonin 
in the gastrointestinal tract, paralleling the 
number of argentaffin cells. 

These findings assume importance in the 
light of depletion of serotonin stores of the 
upper intestine of the rat by physiological 
amounts of perfused 0.1N hydrochloric acid, 

A maximal fall in tissue 5-HTA concentration 
occurred at one hour with recovery in 3-6 houra 
This was accompanied by an inhibition of gas- 
tric secretion. Degranulation of the argentaf- 
fin cells occurred with the reduction in 5-HTA 
content. 

Depletion of 5-HTA stores by Rauwolfia 
alkaloids or blockade with 5-HTA antagonists 
did not prevent the suppression of gastric secre- 
tion induced by lowering the intestinal pH. 
Nevertheless, a physiologic inhibitory effect in 
man by other mechanisms has not been excluded 
Preliminary studies indicate that a potent 
serotonin antagonist strikingly increases basal 
gastric secretion. This response can be 
prevented by the prior administration of 5- 
hydroxytryptophan - the serotonin precursor. 


GASTRIC SECRETORY STUDIES IN THYROTOXIC RATS. 

J. 7. Sessions, Jr., T. S. Rand*, F. G. Hiestand’, 
LL. Hardy™ and 5. B. Fand*. Department of Medi- 
ne, Univ. © r arolina School of Medicine, 
Chapel Hill, N. C., and Department of Anatomy, 

Univ. of Texas Southwestern Medical School, 
Dallas, Texas. 

Gastric secretion in normal rats has been com- 
pared with that of rats made hypermetabolic by 
feeding desiccated thyroid, 1.5 Gm./Kg. of body 
weight for 5, 10 and 15 days. Secretions col- 
lected for 4 hours in unanesthetized, pylorus- 
ligated animals were examined for volume, pH, 
"free" acid, Na*, K*, Cl™ and pepsin using 
standard methods. Adrenal and pituitary glands 
were weighed and the adrenals and stomachs 
examined histologically. As O29 consumption rose 
from a normal of 1.19 to 2.4 L./Kg./hr. in tne 
thyroid-fed group, a linear decrease in volume 
(7.0-2.2 ml.) and "free" acid (27.6-10.2 mEq./L.) 
occurred. An inverse relationship between H* 
and Na* (corr. coef. was -.70) was unaffected by 
thyroid-feeding. Statistical evaluations were 
all significant at the .0l1 level. Increased 
adrenal weights (3).3-43.9 mg.) reflected both 
medullary and cortical hypertrophy. No gastritis 
was noted. 

To evaluate the importance of undernutrition, 
control and thyroid-fed animals were pair-fed 
to produce the same rate of weight gdin. The 
controls developed progressive hypometabolism 
and adrenal atrophy without gastric secretory 
changes. Hypermetabolism produced by feeding 
thyroid to rats was associated with decreased 
gastric secretory activity which might be 
explained ty increased epinephrine effect. 


STUDIES ON THE INTERNAL ANAL SPHINCTER REFLEX. 
Marvin M. Schuster*, Thomas R. Hendrix, Albert |. 
Mendeloff#*, The Johns Hopkins Univ., Balto, Md. 

Relaxation of the internal anal sphincter is 
produced by distention of the rectum. Absence of 
this reflex was expected in Hirschsprung's disease 
since myenteric ganglion cells fail to develop in 
the internal anal sphincter in these pts. 

Colon motility was recorded in 31 pts., using 
2 or 3 tandem balloons, the caudad balloon held 
snugly against the Internal anal sphincter, the 
cephalad balloon in the rectum or sigmoid. In 5 
normal subjects rapid distention of the cephalad 
balloon caused sphincter relaxation manifested by 
a fall in pressure in the caudad balloon. This 
could not be inhibited by voluntary effort. 

In Hirschsprung's disease, the sphincteric 
reflex was intact preoperatively (2 pts.) but was 
absent in 3 pts. who were asymptomatic after 
proctosigmoidectomy. On the other hand, in 3 pts. 
with postoperative encopresis, abnormal repetitive 
responses were observed. Six pts. with functional 
megacolon and encopresis had a normal response. 

A normal reflex was found in 3 pts. with high 
spinal cord transection. 

It Is concluded that the tone of the internal 
anal sphincter Is inhibited by distention of the 
rectum or rectosigmoid. The reflex is abolished 
by proctosigmoidectomy. Neither higher centers nor 
Intramural ganglia seem to be required for its 
mediation. A spinal pathway is therefore postu- 
lated. An abnormal motor pattern is seen in pts. 
with encopresis following proctosigmoidectomy for 
Hirschsprung's disease. 


PORTOSYSTEMIC VENCUS SHUNT: DEMONSTRATION BY 
PERIPHERAL VEIN BLOOD STUDIES IN HUMAN SUBJECTS. 
V. Me Smith, A. S. Weyn,* and A. E. Cocco.* De- 
partments of Medicine, Mercy Hospital and Univer- 
sity of Maryland School of Medicine, Baltimore. 
The Cruveilhier-Baumgarten syndrome is charac- 
terized by portal hypertension, splenomegaly and 
venous bruit over the abdomen. The bruit results 
from svontaneous shunting into systemic veins of 
high-pressure portal blood which thus bypasses 
the liver and perfuses the umbilical vein and nu- 
merous collateral veins of the abdominal wall. 
The umbilical and abdominal wall veins are pre-. 
sumed to carry portal blood in high concentration. 
Two patients were shown to have such portosystemic 
venous shunts by differential studies of blood 
from arm and abdominal wall veins. Blood ammonia 
levels were 100% higher in the abdominal wall vein 
when arm vein levels were normal. Oral therapy 
for 7 days with neomycin and sulfathalidine pro- 
duced a fall of blood ammonia to normal in the 
abdominal vein, and a 12% decrease in the arm 
vein. Fasting blood glucose was 19% higher in the 
arm vein, although the level was normal in each 
vein. Oral I-131 oleic acid and oral glucose 
tolerance absorption tests showed earlier eleva- 
tions and higher peak levels in the abdominal 
vein. NPN was 15% and BUN was 9% higher in the 
abdominal vein, although values for both were 
approximately normal. These data, obtained from 
peripheral vein blood studies, confirm the essen- 
tial role of the liver in ammonia metabolism, the 
intestine as a source of blood ammonia, the ammo- 
nia-reducing effect of intestinal antisepsis, and 
denote the presence of portosystemic venous shunt 
with "portalization" of systemic veins in the 
studied subjects. 
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THE IDENTIFICATION AND PATHOLOGICAL SIGNIFICANCE 
OF THE TWO COMPONENTS OF THE BLOOD AMMONIA LEVEL. 
Barry A. Tobe. (Intr. by Robert Volpe.) Dept. of 
Path. Chem., Univ. of Toronto, Toronto, Ontario. 

The ammonia content of blood as determined by 
the Conway technique, is shown to be composed of 2 
fractions: ammonia which exists as such at the 
time of shedding and ammonia which is produced dur 
ing the determination by the action of the alkali 
employed in the test on some component of the shed 
blood. The level of pre-existing ammonia in the 
circulating blood can vary from 0 to 4 pGn./al., 
and is markedly elevated in almost all cases of 
acute and chronic hepatic encephalopathy. The de- 
termination of this level is therefore a valuable 
aid in the differential diagnosis of stupor and 
coma in that there is a good distinction between 
the levels in patients with hepatic encephalopathy 
and those with other causes of unconsciousness, 
This fraction is alse a good index of the effect- 
iveness of the therapy of hepatic encephalopathy 
as it is almost always reduced, often to 0, fol- 
lowing the treatment associated with recovery of 
the patient. The rate of new ammonia formation by 
alkali varies from 0.005 to 0.065 pGm./ml./min. 
Low values are often found in patients with chron- 
ic liver disease and high values are found in some 
cases of early acute hepatic necrosis. 


SYMPTOMATIC HYPERSFROTONINEMIA (WITHOUT CARCIKOID) 
ASSOCIATED WITH DIMINISHED URINARY EXCRETION OF 
5-HIAA: 7 A NEW SYNTROME. Richard R. Pichel War- 
ner. Div. of Gastroenterology, Dept. of Medicine, 
The Mount Sinai Hospital, N.Y., N.Y. 

Study of patients having symptoms suggestive 
of hyperserotoninemia disclosed 7 with increased 
blood 5-HT but subnormal urinary 5SHIAA. Dura- 
tion of symptoms in these patients ranged from 2 
to 23 years. All have had multiple diagnostic 
studies in the past without the disclosure of 
carcinoid tumor or other organic disease. Clini- 
cal charecteristics of this syndrome consist of 
abdominal pain, nausea and vomiting, diarrhea, 
weight loss, weakness, and easy fatigability, in- 
creased gastric secretions on x-ray, and possibly 


THE EFFECT OF CARBON DIOXIDE ON AMMONIA TOKICmy 
Kenneth S Warren and Steven Schenker . Natl, Ins, 
Health, Bethesda, Md. 

Recent studies have shown that metabolic ac 
sis protects against ammonia toxicity by Chang ing 
the pH gradient between the blood and the CSF ay 
tissues; thereby causing a redistribution of a. 
monia, Respiratory acidosis does not effect ag- 
monia redistribution because the rapid passage 
CO5 into the tissues causes no significant ch 
in pH gradient, Since ammonia toxicity has been 
implicated in the pathogenesis of hepatic coma 
the effect of both metabolic and respiratory aci. 
dosis on patients with liver disease has been 
reported, The infusion of HCl did cause a redis- 


tribution of ammonia between blood CSF 
had no effect on the mental state of parioit eh 


terminal hepatic coma. C02 however, markedly ex- 
acerbated the patient's symptomatology. Although 
the effect of COj on ammonia distribution had 
been studied in the experimental animal, its ef- 
fect on ammonia toxicity had not been determined 
directly, The toxicity of ammonium chloride was 
therefore established while mice were in 5% an 
8% CO2, The LDaos were not significantly differ- 
ent from those of control mice. The effect of a 
respiratory acidosis was then compared to that of 
a metabolic acidosis on ammonium bicarbonate (9 
salt which in itself has little effect on blood 
pH) toxicity, 
Blood pH LD50 mEq/Kg 

Control *  7,50%,017 4,792.13 

8% COp 7,33, 012 4,902.07 

0.02 N HCl 7,302,014 5.417, 04 

Respiratory acidosis had no effect, neither 
tentiating nor protecting against ammonia toxic 
in the normal animal, whereas metabolic acidosis 
provided significant protection (p<.05), 


psychiatric disturbances. One patient of the 
eroup also experienced flushes. All of these » 
tients have recurrent episodic attacks, but most 
have some or all of their complaints to a lesser 
intensity between attacks. A provocative test of 
IM administered reserpine was performed in 4 pe 
tients of the group and in each produced a sever 
typical attack of abrupt onset. Therapy with q- 
proheptadine, a newer antiserotonin, produced 
distinct improvement in those patients of the 
group able to tolerate the drug. Of 5 of these 
patients given 5-HT p.o., 4 excreted subnornal 
amounts of urinary 5-HIAA. This, in addition & 
the findings of other chemical studies, indicate 
an aberration in 5-HT metabolism, possibly in a 
sociation with diminished monoamine oxidase ac 
tivity. 
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A COMPLEMENT-FIXING ANTIBODY AGAINST A SPECIFIC 
PLATELET ANTIGEN RESPONSIBLE FOR AMEGAKARYOCYTIC 
NEONATAL PURPURA. Richard H. Aster , N. Raphael 
Shulman, Howard A. Pearson and Merilyn C. Hiller”. 
WIAMD, Nat'l. Inst. Health and U.S.Naval Hospital, 
Bethesda, Md. 

Classification of neonatal purpura has been 
confused by inability to differentiate immune 
forms with reliable serological tests and by ar- 
bitrary assignment of amegakaryocytic forms to 
non-immune categories. Serum of 2 normal mothers 
whose children had neonatal purpura (1 amegakary- 
ocytic) contained an antibody which fixed comple- 
ment (C') with platelets from father and infant 
(after recovery) but not from mother. Specificity 
of antibody from both mothers was identical, re- 
acting with platelets from 27% of normal individ- 
vals. The platelet antigen identified by this 
antibody was inherited as a dominant character 
(labeled pi?! ), independently of another specific 
platelet antigen we have described and of RBC 
antigens. The high-titer C'-fixing antibody could 
not be detected with certainty by agglutination, 
inhibition of clot retraction and Coombs consump- 
tion techniques. Both mothers’ sera immediately 
post-partum contained a factor which inhibited 
the specific C' fixation reaction and appeared to 
be a co-existing "blocking antibody." In 1 mother, 
inhibitory factor declined rapidly post-partum 
while the C'-fixing antibody had a half-life long- 
er than 30 days. Characteristics of these immuno- 
reactions are pertinent to the general problem of 
detecting antibodies in other possible immune 
thrombocytopenic disorders, and indicate that C' 
fixation techniques may prove most reliable for 
identifying platelet antibodies and differentiat- 
ing new platelet groups. 


CHANGES IN RIBOSOMES DURING RETICULOCYTE MATURA- 
TION IN VITRO. John F. Bertles, perez P. Simmons” 
and William S. Beck’. pt. of cine, Harvard 
Medical School and Massachusetts General Hospital, 
Boston, Massachusetts. 

Current evidence suggests that protein synthe- 
sis takes place in ribosomes. The mechanisms con- 
trolling synthesis and degradation of ribosomes 
and their ribonucleic acid (RNA) are unknown. In 
the reticulocyte, these processes may be studied 
in the absence of the nucleus. 

In previous studies we have shown that the 
bulk of RNA disappearing during reticulocyte ma- 
turation in vitro is accounted for by extracellu- 
lar purine and pyrimidine derivatives. The pres- 
ent study deals with changes in physical proper- 
ties of ribosomes which accompany RNA disappear- 
ance. Rabbit reticulocytes were suspended in 
serum-Krebs-Ringer-bicarbonate buffer (1:1, pH 
7-4) and incubated at 37°C under a constant flow 
of 95% O2-5% C02. Glucose concentration and pH 
were maintained with a pH-stat. Samples of the in- 
cubation were taken at intervals and freeze-thaw 
lysates of washed cells were freed of cell debris 
by centrifugation at 10,000 x g- The ribosomes 
isolated from the supernatant fraction at 140,000 
X g were redissolved and centrifuged through a 
linear sucrose gradient at 90,000 x g in a swing- 
ing bucket rotor. 

The distribution pattern of ribosome popula- 
tions in the gradient showed three major peaks 
vhich persisted throughout the time-course study. 
As the cells matured, the amplitude of the peaks 
decreased, but their width did not change. The 
observed alterations in the various components 
may reflect mechanisms of ribosomal degradation. 


STUDIES ON THE MECHANISM OF RESISTANCE TO THE 
FOLIC ACID ANTAGONISTS. Joseph R. Bertino, Barbara 
M, Simmons,* and Dennis M, Donohue.* Dept. of 
Medicine, U. of Washington School of Medicine and 
the King County Central Blood Bank, Seattle, 
Washington. 

Previous studies in this laboratory have demon- 
strated that leukocytes from patients with chronic 
myelocytic or acute leukemia, but not normal leu- 
kocytes, have detectable levels of dihydrofolic 
reductase, This enzyme is irreversibly inhibited 
by extremely low levels (ca. 10M) of the folic 
acid antagonists. Further studies have shown that 
the level of this enzyme, expressed per 109 wBC 
or per mg. of soluble lysate protein, increases 
5 to 20 fold in patients undergoing treatment 
with amethopterin, and this phenomenon is asso- 
ciated with the development of resistance. The 
present study demonstrates that dihydrofolic re- 
ductase, although not detectable in erythrocytes 
or in non-leukemic leukocytes prior to treatment 
with amethopterin, appears in these cells after 
treatment. Studies on five patients with non- 
hematologic neoplasms reveal that significant 
levels of the enzyme (up to 0.6 ymoles/ml/hr/mg. 
soluble lysate protein for leukocytes and 30/ 
pmoles/ml/hr/gm. hemoglobin for erythrocytes) ap- 
pear following amethopterin therapy. Cessation of 
therapy results in a rapid fall in white cell di- 
hydrofolic reductase and a less rapid decline in 
the red cell enzyme. In contrast, these changes 
are not observed in leukocytes or erythrocytes 
trom patients treated with alkylating agents, 6- 
mercaptopurine or steroids. These data indicate 
that cellular adaptation to this enzyme inhibitor 
occurs also in the erythrocyte and in the non- 
leukemic leukocyte. 


X“ACTIVITY OF RED CELL ELUATES AND SERUMS OF 
ACQUIRED HEMOLYTIC ANEMIA IN LEUKEMIA. Jerome 
I. » Dept. of Medicine, VA Hospital and 
U. o ami School of Medicine, Coral Gables, 
Florida. 

The purpose of this study was to delineate the 
immunologic characteristics of Coombs positive 
patient red cell eluates and serums of acquired 
hemolytic anemia (AHA) in lymphatic leukemia by 
determining whether these substances are related 
to and reactive with autologous neoplastic lym- 
phocytes. The sensitive technique of immme-ad- 
herence (IA), in which an antigen microscopically 
adheres to an indicator (either primate red cell 
or non-primate platelet) only in the presence of 
complement and specific antibody, was used in 
this investigation. As a prototype experiment 
heterologous antibody to human neoplastic lympho- 
cytes was produced by injecting them into albino 
rabbits. Eluates were obtained by acid elution 
and kept their ability to resensitize normal, 
type O, Rh negative red cells. When heterologous 
lymphocyte antibody, Coombs positive patient red 
cell eluates and serums were reacted with neo- 
Plastic lymphocytes IA of the lymphocytes to the 
indicator particle occurred in all three instan- 
ces indicating an antigen-antibody reaction. No 
IA occurred when, as a control, the eluates and 
serums were reacted with autologous red cells. 
The observations suggest that these materials, 
implicated in the pathogenesis of this type of 
AHA, are not related to erythrocytes but, what 
is more significant, appear to result from 
abnormal antibody synthesis by leukemic cells: 
This concept is in accord with the lympholytic 
and ameliorative effects of the adrenocortical 
steroids in the treatment of this disorder. 
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DIVERSITY OF RED CELL AND PLATELET 
ANTIGENS IN HUMAN SUBJECTS. Nicholas 
Costea* and Mario Baldini**, Blood Research 
Laboratory, New England Center Hospital, 
Boston, Mass. 

Relationship between antigenicity of blood 
platelets and naturally occurring erythrocyte 
antigens in humans was investigated. Normal 
fresh platelet concentrates were infused in nor- 
mal blood-group-compatible or -incompatible 
volunteers and "viability" of the infused plate- 
lets was measured by the Cr5l-labeling tech- 
nique. Three to six infusions of"*group-com- 
patible’platelets induced in each instance 
marked reduction in viability of the donated 
platelets. Further studies indicated that this 
phenomenon had the characteristics of iso- 
immunization. No significant difference in 
degree or time of sensitization was observed 
when group-incompatible’ platelets were infused. 
Prior immunization of the recipients with A- 
or B- red cell substance did not reduce viabil- 
ity of infused "group-incompatible" platelets. 
Fraternal twins having apparently identical red 
cell antigens (28 tested) were studied. After 
six infusions from the donor twin, the recipient 
brother showed marked reduction in viability 
of the infused "fraternal" platelets. Results 
demonstrate that human blood platelets have a 
complex antigenic structure, partially or 
wholly unrelated to red cell antigens. 


THE BETA 2-A GLOBULINS OF SERUM. Jehm L. Fahey. 
Metabolism Service, Nat'l Camcer Imst., Baltimore, 
Mad. 

A group of serum globulins, intermediate in 
many preperties betveen the 6.6S gamma and 18S 
macroglobulins, were found during studies of pro- 
teins formed in plasma-cells. Grabar and Heremans, 
employing immuncelectrophoresis, have identified 
a similar human serum protein group as beta-2A 
globulins. Moderate B2, globulin increases may be 
found in patients with rhewmateid er collagen dis- 
eases with hyperglobulinemia, but marked increases 
are most commonly associated with multiple ayel- 
ema. Approximately one-fourth of the plasma-cell 
malignancies in man produce B24 type myeloma pro- 
teins, Detailed study of 18 Bo, myeloma proteins 
revealed them to migrate electrophoretically as 
fast gamma or beta globulins and te possess char- 
acteristic antigens, not present on 6.68 or 18S 
gama globulins, which permitted their recogni- 
tion on immuancelectrophoresis. Furthermore, B24 
glebulins may exist as 6.68 molecules or as con- 
plexes with ultracentrifugel cedimentation coef- 
ficients of 9§ to 17S. These polymers of Ba, 
globulins can preduce a high serum viscesity. 
Beta-2A glebulins were feund in the mouse as well 
as in man and most mouse plasma-cell tumers pro- 
duce beta-type myeloma proteins. Immunofluores- 
cent ebservations identified B2, globulins withia 
plasma-cells and biosyathetic studies with cl4 
labeled amino acids (Askenas & Fahey, Biechen. J., 
1961) demonstrated formation ef B24 globulins in 
am apprepriate plasma-cell tumor. Clinical, im- 
munolegic and physicochemical ebservations indi- 
cate the importance of recognising the B24 globu- 
lins as a distinctive type of protein formed in 
plasma cells. 


HEMOGLOBIN AND LIPID CONTENT OF RBC GHOSTS. J,7, 
Dodge, Peter Ways,.and D.J. Hanahan (intr. by 
R.H. iT iiems*3y Dept. of Biochemistry, Univ, of 
Washington School of Medicine, Seattle. 

The quantitative and qualitative influence of 
methodology on the hemoglobin (Hb) and lipid con 
tent of RBC ghosts has been investigated for two 
important parameters of the hemolyzing solution: 
pH (5.8 to 8.0) and osmolality (0.00 to .10). 
Fresh human red cells, from venous blood collectey 
in ACD, were washed and resuspended in isotonic 
phosphate buffer at the desired pH. Aliquots 
were hemolyzed in 30 volumes of one of a series 
of hypotonic phosphate buffers of 0, 5, 10, 20, 
40, 60, 80 and 100 mOsm. The ghosts were sedi. 
mented by centrifugation at 11,000g and washed 3 
more times with the same buffer. Temperature was 
held between 2° and 68°C. Hb was determined as 
the pyridine hemochromogen. Lipid was extracted 
and analyzed by paper, column and gas-liquid 
chromatography. Ghosts prepared in distilled 
water (pH 5.5) contain considerable Hb (30 to 354 
of the dry weight) and, compared with intact 
cells, have no significant decrease in their total 
lipid or individual lipid moieties. By contrast, 
nearly Hb-free and microscopically intact ghosts, 
containing only 1% Hb, can be prepared at pH 7.4, 
when hemolyzed and washed in 20 mOsm. phosphate 
buffer. Concomitant with their low Hb content, 
these ghosts demonstrate partial removal of cer- 
tain lipid moieties: phosphatidyl ethanolamine, 
lecithin and cholesterol esters. The preferential 
removal of certain lipid moieties may be indica- 
tive of differences in the binding of these Lipids 
in the red cell membrane. 


TRITIATED THYMIDINE IN VIVO INCORPORATION IN LEU. 
KEMIA. : *t 
Charles 3 Simpson Mem. 
J osp., Ann Arbor, 
Development of a rapid, replicable efficient 
counting method for the in vivo tritium labeled 
nucleic acid precursor thymidine (H3T) permits the 
use of this isotope as a tracer-type of assessment 
of the dynamics of DNA synthesis in tissues. Rats 
are injected I.V. with 20 pe. H3T (5.2 c/mmole) 
one hour prior to sacrifice by exsanguination. 
Organ aliquots are rapidly hydrolyzed with hot 
NaOH, peroxide decolorized and suspended in gel 
and dioxane-toluene for liquid scintillation coun- 
ting. Tissue activity is expressed as counts/gm 
and marrow or WBC's per total nucleated cells. 
Consistent patterns of H3T incorporation are seen 
in the normal animal. Following cytotoxic agents 
there is delayed plasma clearance and a temporary 
interruption of tissue DNA synthesis. The degree 
and duration of depression is dose dependent with 
BA sequential return of synthesis in gut, marrow, 
thymus, spleen and then liver. Peak bone marrow 
ctivity precedes peak WBC activity by 8 hours. 
Purine recovery DNA synthesis reveals a periodic- 
ity of H3T incorporation with individual tissue 
variation. In humans (malignant disease; norml 
marrow) given 200 pc. H3T and serially followed ly 
ounting dextran-separated WBC's and marrow, a 
hythmical pattern of cell release is seen. In 
hronic granulocytic leukemia markedly delayed re- 
ease is noted, and in acute leukemia there is an 
intermediate release rate. Thus, present evidence 
with this technique reflects a prolonged interval 
of DNA synthesis and cell release in leukemia. 
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POST-IRRADIATION PATTERNS OF DNA METABOLISM WITH 
CORRELATIVE MORPHOLOGIC CHANGES. Eugene P, Fren- 
kel, Yukio Sugino*, Ronald C. Bishop & Richard 
fotter®. ve Hosp. & U. of Mich., Ann Arbor. 
—T correlative study of post-irradiation regen- 
erative patterns of DNA (pyrimidine nucleotide) 
metabolism and associated morphologic changes was 
mde. After LOO r. total body irradiation labeled 
meleosides (C~!.& H3 thymidine(Tdr), H> deoxycy- 
tidine(Cdr) & P3“Jwere given to rats one hour be- 
fore sacrifice and the thymus studied twice daily 
for total DNA; specific activity of Tdr, Cdr & 
Be, related enzymes of DNA synthesis deoxycytidy- 
lic acid deaminase(d-CMPd), deoxyuridylic acid 
methylase(d-UMPm); and simultaneous autoradiogra- 
phic morphology. During the first two days post- 
irradiation a sharp decrease in net DNA, relative 
absence of incorporation of labeled precursors -_ 
related enzymes as well as marked lysis of lympho 
cytes were noted. Subsequently a two phase pat- 
tern of DNA synthesis, well correlated with ana- 
tomical changes occurred. The initial phase (days 
3-4) demonstrated a return of enzymes(d-CMPd & d- 
(Pn) promptly followed by a sharp increase in in- 
corporation of Tdr & into DNA and marked lab- 
eling of reticulum cells. There was some early 
labeling of a large primitive monocytoid cell 
(M.C.). A second phase (days -5) consisted of 
rapid incorporation of Cdr, and increase in net 
DNA and marked labeling of M.C.'s, promptly fol- 
lowed by a return of lymphocytes. Subsequently 
normalization of all parameters occurred. The use 
of a correlative biochemical and morphological ap- 
proach serves as a useful model for evaluation of 
effects of cell regeneration. The present study 
demonstrated a dual pattern of DNA synthesis. 


A QUANTITATIVE RELATIONSHIP BETWEEN PLATELETS 
AND HEMORRHAGE IN PATIENTS WITH ACUTE LEYKEMIA. 
L.A.Gaydos™, E.J.Freireich, and N.Mantel , 
National Cancer Institute, Bethesda, Maryland. 
While thrombocytopenia is associated with a 
bleeding tendency, occurrence of hemorrhage at 
relatively high platelet levels and absence of 
hemorrhage at very low levels is frequently 
observed. The quantitative relationship between 
platelet count and frequency of hemorrhage has 
been examined in 92 consecutive patients with 
acute leukemia. Patients were followed from 
time of diagnosis to death, through periods of 
remission and exacerbation. The occurrence of 
hemorrhage at each of 8 arbitrary platelet 
categories was noted for each patient. Indivi- 
dual patient data, as well as combined data, 
showed a progressive association of bleeding 
with lowered platelet levels. In total, 
patients had hemorrhage on 90% of the days when 
the platelet count was below 1000/cu.m., but 
only 9% of the days when levels were between 
50,000-100,000/cu.mm. In the week preceding 
onset of gross hemorrhage, platelet levels 
showed a continuous fall indicating that 
thrombocytopenia precedes bleeding. Thus, 
bleeding may occur at relatively high levels; 
i.e., there is no "critical level", but 
frequency of such hemorrhage is low. The 
frequency of hemorrhage increased progressively 
with decreasing platelet levels. The platelet 
count is a quantitative index of bleeding 
tendency in patients with acute leukemia. 
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MYELOMA AND MACROGLOBULIN PROTEIN TURNOVER AND 
DISTRIBUTION. Thomas G. Gabuzda (intr. by 
Bruce C. Ferguson) . Lemuel Shattuck Fospital, 
Boston, Mass. 

Todinel31 labelled paraproteins, separated 
from whole serum on columns of DEAE cellulose, 
were injected into autologous patients in 7 
cases of myeloma and 1 case of Waldenstrom's 
macroglobulinemia to describe their turnover 
rates and distribution. The iodinated proteins 
were assessed for homogeneity and the absence of 
denaturation by paper electrophoresis and auto- 
radiography, and by simultaneous chromatographic 
comparison with the native protein. The plasm 
disappearance curves and urinary excretion rates 
of 1131 were determined, revealing fractional 
turnover rates from 9.1 to 26% per day of the 
intravascular paraprotein mass, or 0.0753 to 
0.494 Gm. per day per Kg. body weight. There 
was also a relatively low capillary permeability 
as well as a predominantly intravascular distri- 
bution of from 56 to 85% of the total para- 
protein mass. The decrease in serum albumin and 
gamma globulin levels was proportional to the 
absolute and fractional turnover rates, respec- 
tively, of the paraproteins. These results 
demonstrate that the high serum concentrations 
of paraprotein found in myeloma and primary 
macroglobulinemia are the result of increased 
synthesis, as well as perhaps a decreased leak- 
age out of the intravascular compartment, rather 
than of a decreased catabolism. 


IN VITRO Test FOR PERNICIOUS ANEMIA, 
* 


G.B.J,Gless"",Z,Castro® B,Uchino’ G.Schvartz” and 
Gastroent. Res, Lab. Dept. of Med., 
New York Medical College, New York, 

Decreased Bj2-binding by gastric juice (g.j.) 
is an unreliable assay for pernicious anemia (PA), 
due to the masking effect of B,2 binders unrela- 
ted to intrinsic factor (IF). In previous work 
(Byg Symposium,Rome,1958; Haematol. Lat. 2:231, 
1959) we determined Co®0B)2-binding in electropho 
retically fractionated g.j., and, in PA, did not 
find the anodic ‘primary’ binder, usually located 
in acid g.j. near the origin and closely related 
to IF. We also found, in acid g.j., a ‘secondary 
binder', product of the ‘primary binder's' degra- 
dation, and, in anacid g.j., an ‘intermediate bi- 
nder* unrelated to IF. Extending this work, we 
performed 80 Bj2-binding tests on g.j. from 18 PA 
patients, 20 with histamine-fast ye (HFA) 
but normal intestinal absorption of Co°¥By3;, 15 
controls and 9 pools from these 3 groups. The g. 
j. was dialyzed and lyophilized, or neutralized 
and dialyzed against Carbowax 6000, incubated 
with 50-200 mug labelled By2 per mg. or ml.g.j. 
and run on paper electrophoresis (Gastroenterolo- 
gia 86:384,1956). Several 5 mm-wide segments were 
cut,from origin to anode,from air-dried strips 
and counted in a scintillation well counter. Bin- 
ding capacity of the ‘primary binder’ (sum of ra- 
dioactivity of + of the 2nd plus that of 3rd and 
hth segments) in Histalog-Urecholine-stimulated 
9g.j.,concentrated by Carbowax, was lowest in PA 
(0,8-1.5,mean 1,1), higher in HFA (4,4-6,7,mean 
5.7) and highes< in controls (6.8-20.3,mean 18.2) 
mug/ml.g.j. This assay distinguishes clearly be-- 
tween PA and HFA and provides a good in vitro 
test for pernicious anemia, 
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MEASUREMENT OF BODY RADIOACTIVITY IN STUDIES OF 
IRON ABSORPTION IN MAN. Mortimer . 
Gerald Hine* and Georg W. St er*, Medical 
Service, Lemuel Shattuck Hospital & Radioisotope 
Service, V.A. Hospital, Boston, Mass. 

Technical problems in quantitating iren absorp- 
tion have previously made it difficult te correl- 
ate iron absorption with other indices eof iron 
metabolism. However, with the use of a body count- 
er (shielded 4"x4" Nal crystal) for the measure- 
ment ef body radioactivity after the oral adminis- 
tration of a standard amount of Fe59 (30 pC in a 
solution containing 50 mg carrier Fe as FeS04) 
iron absorption was determined in a greup of 6 
human subjects (3 normal, 3 iron deficient). The 
following aspects of iron metaboliem were also 
measured in these subjects: serum iren (SI), serum 
iron binding capacity (SIBC), biologic half-life 
(Ts) of plasma transferrin-bound Fe59, RBC uptake 
of Fe59, hemoglobin concentration and hematocrit. 
The range of iron absorption was 5.2-16.3% in the 
iron deficient patients and 4.2-9.3% in the nor- 
mals. When all the subjects were considered as a 
single group, correlation was poor between iron 
absorption and each of the following: SI, Tk 
plasma Fe59, RBC uptake of Fe59, and anemia. In 
contrast, however, iron absorption did correlate 
well with unsaturated SIBC. Direct correlation was 
also found between Ty plasma Fe59 and SI. In con- 
clusion: direct measurement ef iron absorption by 
the body counting technique has suggested that 
iron absorption is influenced primarily by the 
concentration of unsaturated SIBC. 


IMMUNOLOGIC STUDIES OF HEMOGLOBIN. Paul Heller, 
Vincent J. Yakulis* and Aaron M. Josephson. 

VA West Side Hospital and Michael Reese Hospital, 
Chicago. 

Several studies have revealed no immunologic 
specificity of normal adult human Hgb. and its 
mutants while such apparent specificity is demon- 
strable for F (fetal) Hgb. 1.£.P. (Immunelectro- 
phoresis) on agar gel enables the determination 
of the antigenic component of the heterogeneous 
human Hgb. Rabbit antisera to isolated electro- 
phoretic fractions and to whole hemolysates were 
used. A? and a slow (pH 8.8) non-Hgb. fraction, 
UC} (unidentified component } ) produced a strong 
precipitin after a single injection in Freund's 
adjuvant. Antibody to F appeared after 2-3 
injections of isolated F, while no precipitins 
appeared following repeated injections of the 
isolated main fractions of A,$,C. 1.E.P. of 
antisera to whole hemolysates yielded identical 
reactions for hemolysates A,S,C,E. The precip- 
itin lines were identified as anti-A, antI-UC) 
and anti-F. Another line, inconsistently appear- 
ing In the A area, contained catalase. Occasion- 
ally another still unidentified line was demon- 
strable in the cathodic area. Cord blood hemoly- 
sate produced a strong anti-F line with the other 
lines less pronounced. These data suggest a 
possible explanation for the lack of specificity 
of the Hgb. variants. The main component is not 
antigenic to rabbits and the components with 
antigenic specificity (Az,UC),F) are common to all 
Hgb. variants. The previously postulated speci- 


ficity of F appears to be a quantitative phenom- 
enon. 


VARIATIONS IN PLASMA FIBRINOGEN AND EUGLOBULIN 
ACTIVITY IN NORMAL, DIABETIS AND CIRRHOTIC 
SUBJECTS. George C. Hajjar* and Kenneth M. Moser, 
Dept. of Med., Georgetown U. Med. School ,Wash,Dc 
and U.S. Naval Hosp., Bethesda, Md. 

The incidence of atherosclerotic and thrombotic 
vascular disease appears to be altered in certain 
disease states;e.g., diabetes mellitus and 
Laennec's cirrhosis. The behavior of the coagula- 
tion equilibrium in such diseases therefore in- 
vites special attention. Plasma fibrinogen 
(method of Reiner) and fibrinolytic activity 
(euglobulin lysis) were determined in four groups 
of patients: 15 "young" normals (mean age 24); 
15 “older" normals (mean age 51); 15 with diabetes 
mellitus; and 15 with Laennec's cirrhosis. Blood 
samples were obtained before breakfast and 3 and 
5 hours later. In all 4 groups, mean fibrinogen 
(FGEN) values remained stable at all intervals 
while mean euglobulin lysis time (ELT) shortened 
at 3 and 5 hours. No significant difference in 
mean FGEN or ELT were observed between "young" 
and "older" normals. Diabetic subjects were con- 
parable to controls in ELT but showed signifi- 
cantly higher FGEN at all time intervals. In the 
cirrhotic group FGEN levels were comparable to 
control values while ELT was significantly de- 
creased. Wide individual variation in FGEN and 
euglobulin values during the day was encountered 
in all groups. These studies indicate that signi- 
ficant differences in‘plesme FGEN and fibrinoly- 
tic activity do exist between normal individuals 
and patients with diabetes and cirrhosis. Such 
differences suggest a possible relationship be- 
tween alterations in the coagulation equilibrim 


and the incidence of vascular occlusive phenomena 
in certain diseases. 


EVIDENCE THAT ACTIVATION PRODUCT CAUSES SERUM 
INDUCED THROMBOSIS. Edward S. Henderson* and 
Samuel I. Rapaport, Dept. of Medicine, U. of So. 
California Schoo} of Medicine,los Angeles, Calif. 
A powerful coagulant activity, activation pro- 

duct (AP), arises during the exposure of normal 
Plasma or serum to glass or celite. Adsorption 
with large amounts of celite removes AP which can 
then be eluted from the celite free of other sig- 
nificant clotting activity. Hageman factor defi- 
cient (HF-) and plasma thromboplastin antecedent 
deficient (PTA-) serum cannot form AP. Plasma 
thromboplastin component deficient (PTC-) serum 
and serum from all other known deficiency states 
form normal amounts of AP. The intravenous injec- 
tion into rabbits of normal human serum exposed 
to glass accelerates thrombosis in distant vessels 
occluded after the infusion. The thrombus formed 
during 10 min. of occlusion is graded from 0 (no 
clot) to 4+ (a complete thrombus cast of the ves- 
sel). This is the serum thrombosis accelerator 
activity (STA). We compared the AP and STA of nor- 
mal serum, the same serum adsorbed with celite, 
and eluates of celite used to adsorb normal, H-, 
PTA-, and PTC- sera. The mean AP% and the number 
of injections causing each STA level are shown: 
Substance injected AP STA results 

(3.0 mi. /Kg. ) $ O il+ 2 = +t 
Normal serum 2 oO 2 
Celite adsorbed serum 0 4 
Normal eluate oO 
HF- eluate 
PTA- eluate 
PTC- eluate 9 
Citrate-saline control<al 1 
We conclude that STA is an in vivo manife 
of activation product. 
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PTEROYLGLUTAMIC ACID (PGA) CLEARANCE AFTER INTRA- 
VENOUS INJECTION: STUDIES USING TWO MICROBIOLOGIC 


qelusky.* Thorndike Laboratory (Harvard) ,Boston 


City Hospital, Boston, Mass. 

Chanarin, et al. showed that in marked anemias 
due to vitamin B)2 or nutritional folic acid de- 
ficiency, but not in normal subjects, §, faecalis 
activity disappeared within 30 minutes after in- 
travenous injection of PGA. They felt that this 
indicated tissue depletion of folic acid in both 
deficiencies, We studied the clearance of folic 
acid activity from the serum after intravenous 
administration of 15 ug PGA/Kg body wt. in 3 nor- 
mal subjects, 2 with severe nutritional folic 
acid deficiency, and 3 with vitamin B)2 defi- 
ciency. §, faecalis activity remained elevated 
for at least 2 hours in normal subjects, but re- 
returned to base line levels ( < 3 mg/ml) within 
30 minutes in both deficiency ea ye =~ 
activity returned to levels below 5 ml within 
30 minutes in folic acid deficiency but remained 
elevated, above base line levels for at least 2 
hours in normal subjects 


tion, less |, casei activity ippe: 

the serum of vitamin Bl2-deficient subjects than 
of normal subjects. These studies do not 

the concept of tissue depletion of folic acid in 
vitamin Bj2 deficiency. They suggest that in 

the vitamin B)2-deficient subject, PGA is rapidly 
converted to an |, casei-active and presumably 
metabolically useful form, This form may then 
“pile up" in the serum because vitamin B)2 may be 
required for its normal utilization. 


THE DISAPPEARANCE RATE OF Cl4 LABELED SEROTONIN 
FROM HUMAN PLATELETS IN VIVO. Robert M. Heyssel 
(intr. by George R. Meneely). Radioisotope center, 
Dept. of Medicine, Vanderbilt University School 
of Medicine, Nashville 5, Tenn. 

Platelets are the only formed element of the 
blood which bind and retain significant quan- 
tities of serotonin :(5-hydroxytryptamine/5-HTA_7). 
Studies on animals suggest that 5-HTA is released 
only at time of destruction of the platelet. 

cll labeled S-HTA (approximately 1 pe or 1-26 
ngm) was added to about 250 cc of freshly drawn 
whole blood in plastic bags, incubated 30 minutes 
at 37° C and reinfused into volunteer subjects. 
The residual radioactivity of platelets drawn at 
intervals from the subjects was studied utilizing 
liquid scintillation counting methods. The half 
time for disappearance of C14 labeled serotonin 
from the platelets in normal subjects was 54 
days. Studies performed on a patient in the 
recovery phase of drug-induced thrombocytopvenia 
sugzested that exchange of clu labeled S-HTA 
between circulating platelets and new platelets 
entering the circulation did not occur. Experi- 
ments in patients with thrombocytopenia due to 
other causes showed a shorter half time than 
normal, It is believed that C+4 labelling of 
serotonin in platelets may prove to be a com 


paratively simple technique for evaluation of 
platelet survival. 
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HUMORAL FACTORS IN MYELOPROLIFERATIVE DISORDERS. 

III. EFFECT OF ABNORMAL HUMAN SERA ON THE FORMED 
BLOOD ELEMENTS OF ANIMALS. J. Hession* and B. J. 
Koszewski, Dept. of Medicine, The Creighton Univ. 
School of Medicine, Omaha, Nebr. 

Normal human sera has been shown to exert 4 
cytopenic effect on the white cells and pletelets 
of all animals thus far tested, with the exception 
of the Rhesus monkey. Sera from acute leukemia (3 
cases), chronic lymphocytic leukemia (6 cases), 
chronic granulocytic leukemia (3 cases), polycy- 
themie vera ( cases), osteomyelosclerosis (3 
cases), agnogenic myeloid metaplasia (3 cases), 
hypersplenism (5 cases), and multiple myeloma (10 
cases) were tested for their cytopenic effect in 
rabbits and rats, All of the above conditions 
produced a marked depressant effect except some of 
the sera of multiple myeloma (8 of 10 cases) and 
chronic lymphocytic leukemia (3 of 6 cases), The 
lack of cytopenic response with this sera was 
surprising énd speaks for the specificity of the 
described humorel depressant factors in humen and 
animal blood. The cytopenic elements migrate in 
the beta globulin fraction. They are different 
from the unspecific agglutinins which cause clump- 
ing of heterologous leukocytes and platelets in 
vitro and occur in the alpha globulin fraction. 


THE NATURE OF GLUCOSE 6-PHOSPHATE INHIBITION OF 
HEXOKINASE FROM NORMAL AND LEUKEMIC LEUKOCYTES. 
Frank R, Hieber,* Paul D. Boyer* and Paul S. 
Hagen, Depts, of Medicine and Physiological 
Uhemistry, University of Minnesota Medical School 
and Hematology Section, VA Hospital, Minneapolis, 
Minn, 

Glucose 6-phosphate (G-6-P) inhibits noncom- 
petitively hexokinases from various animal 
tissues, Such inhibition has been suggested as 
one means of control of glycolysis. The purpose 
of this investigation was to determine if this 
control mechanism might be operative in normal‘ 
and leukemic human leukocytes, Accordingly, the 
nature of the inhibition by glucose 6-phosphate 
of particulate hexokinase was determined in~™ 
homogenates of leukocytes from 4 normal subjects, 
3 patients with chronic myelogenous leukemia and 
4 patients with chronic lymphocytic leukemia, In 
each experiment the source of the enzyme was the 
4000 x g. fraction of the homogenate, The assay 
system contained ATP32, MgCl> and buffer, with 
and without sufficient G-6-P for 50% inhibition, 
and with varying amounts of 2-deoryglucose. The 
rate of the reaction was determined by appearance 
of acid-stable P32 in 2-deoxyglucose-6-phosphate. 
The hexokinase from both normal and leukemic leu- 
kocytes showed noncompetitive inhibition, with 
Ky values of approximately 2,5 x 10-5 moles/L. 
There was no indication from this data of abnor- 
mal behavior of hexokinase from leukemic leuko- 
cytes. 
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AGE-RELATED CHANGES IN THE ERYTHROCYTE, J,W. 


Hollingsworth, Howard B, Hamilton,* and Goro Ishii 


Atomic Bomb Casualty Commission, Hiroshima, Japan 
The minimal quantity of A or B antisera neces- 
sary to cause agglutination of a 2% red cell sus- 
pension (erythrocyte agglutinability) was studied 
in Hiroshima subjects of all ages. It was found 
that cells from 20-40 year old subjects required 
the smallest quantity of serum, with progressively 
more antibody required to agglutinate cells of 
older subjects. It was felt that this change might 
reflect loss of antigenic sites with age, and this 


hypothesis was tested by incubating cells from sub- 


jects of all ages with an excess of antiserum and 
titering the supernatant (antibody binding cap- 
acity). This test showed strong age differences, 
but the cells of younger subjects bound less serum 
than the cells of older individuals. Treatment of 
cells from young and old subjects with materials 
known to enhance antigenic site reactivity, such 
as trypsin and receptor destroying enzyme, were 
found to be proportionally active on cells from 
young and old subjects, Similarly, treatment with 
substances that blunt A and B antigenic sites 
(periodate, formalin) revealed no disproportionate 
activity against cells of young or old donors, 
Heightened reactivity of cells from young subjects 
was noted in other hemagglutinating systems, such 
as heavy metals and boiled lysozyme, Periodate 
treatment opens an agglutinating site for a normal 
serum substance, and cells from young subjects 
were quite sensitive to this action of periodate. 
These observations suggest a variety of age- 
related structural changes in the erythrocyte, 


EFFECT OF MEMBRANE SULFHYDRYL DEFICIENCY ON THE 

SHAPE AND SURVIVAL OF RED CELLS. Harry S, Jacob* 
. Thorndike Laboratory 

(Harvard), Boston City Hospital, Boston, Mass. 

_ Although Heinz body anemias and normal RBC 
senescence involve a loss of RBC sulfhydryl (SH) 
activity, no clear connection has been made be- 
tween this loss and the mechanisms of hemolysis 
in vivo, Accordingly studies were made of the 
behavior of SH-deficient RBC in man. In vitro 
appropriate amounts of the cell-permeating SH 
inhibitor, N-ethylmaleimide (NEM), or of the non- 
permeating inhibitor, p-chloromercuribenzoate 
(PCMB), disrupted Ne* and K* gradients across the 
RBC membrane; this led to cell swelling, decrease 
in surface area, spherocytosis and finally lysis, 
which could be prevented by media of high oncotic 
activity. Hemolysis depended upon inhibition of 
membrane SH groups but was not directly dependent 
upon the levels of intracellular thiols such as 
glutathione. Normal Cr51-RBC treated with 
smaller, non-hemolyzing and non-sphering amounts 
of NEM or PCMB and then injected intravenously 
were removed from the blood stream specifically 
by the spleen, at a rate proportional to the nun- 
ber of SH groups blocked. Sequestration was un- 
accompanied by hemoglobinemia but was followed by 
hyperbilirubinemia. Survival of such cells was 
enhanced 30-fold by splenectomy. Larger doses of 
SH-inhibitor, sufficient to cause spherocytosis, 
led to hepatic as well as splenic sequestration. 
These studies demonstrate specific patterns of 
RBC sequestration resulting from specific bio- 
chemical damage to the cell membrane, It is sug- 
gested that failure of the mechanisms preserving 
membrane SH groups may represent a common pathway 
of destruction of effete RBC in man, 


PLASMA AND URINARY ANTITHROMBIN ACTIVITY AFTER 
PROTEOLYTIC ENZYMES GIVEN ORALLY. Irving Inner- 
field** and T. Wernicko*. Long Island Univ., N. y, 

Im this study plasma and crinary antithrombin 
activity im animals and man was measured after 
emall, then large doses of proteases given orally, 
The clotting time ef plasma after addition of a 
standardized thrombin solution was used as a meas- 
ure of antithrombin activity. Fungal protease, 
papain, streptokinase and trypsin were the enzymes 
studied. In rabbits, degs and man small enzyme 
doses increased, whereas large doses decreased 
plasma antithrembin activity. Fungal protease and 
papain increased urinary antithrombin activity is 
the rat; the combination of streptokinase and hu- 
man plasma caused decreased activity. Im man smal] 
doses produced moderately increased urinary anti- 
thrombin activity; large doses resulted in marked 
depression. These results cenfirm recent findings 
ef Wallen and Niewiarowski relating plasma anti- 
thrombin activity te thrombin inhibiting polypep- 
tides resulting from the partial hydrolysis of 
fibrimegen by plasmin. Enhanced plasmin activity 
following large oral enzyme doses digests anti- 
thrembin pelypeptides with cencomitant decreases 
im the antithrombin response. Moderately enhanced 
plasmin activity after small enzyme doses appar- 
ently produces an increase in the number of anti- 
thrombin polypeptides. 


FE>?-INCORPORATION INTO THE ERYTHROCYTES 
OF HAMSTERS AFTER IRRADIATION. W. 
Lohmannx , J. L. Glasgow*, and W. H. 
Perkins. Dept. of Medicine, University 
of Ark. Medical Center and Radioisotope 
Service, VA Hospital, Little Rock, Ark. 

The effect of whole-body C0®9-y- and 
x-irradiation {900e) on the incorporation 
of citrate-Fe5? into blood (erythrocytes) 
of male Golden Syrian Hamsters was inves- 
tigated. Ten days after_jntraperitoneal 
administration of the Fe” -solution, the 
incorporation rate was 40% for the x- 
irradiated hamsters, after seven days 
this rate was 27% for the x-irradiated 
and 22% for the Co®9-y-irradiated ani- 
pals. 
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KINETICS OF LEUKOCYTE PROLIFERATION IN VITRO. 
4 


Archie MecKinney, Jr,*, Frederick Stohlman, Jr. 
and George Brecher*. Natl, Institutes of Health, 
Bethesda, Md. 

The kinetics of cellular proliferation in 
cultures of normal human peripheral leukocytes 
has been studied using colchjcine, conventional 
morphologic techniques and H°-thymidine for DNA 
labelling. 

Between 0-24 hours the granulocytes degener- 
ate. During this interval, DNA synthesis occurs 
in only 0.3% of the cells. From this it is as- 
gmed that proliferation did not occur, and that 
the mononuclear cells present at 24 hours are 
nostly lymphocytes although their morphology is 
altered. Nucleoli and cytoplasmic basophilia 
are increasingly evident beginning at 24 hours. 
The percentage of cells incorporating thymidine 
is 0.3% at 24 hours, 2% at 33 hours, and 12% at 
48 hours without significant change in total 
mmbers. Mitoses in colchicinised cultures are 
usually absent at 24 hours, and increase to 
1%/nr at 72 hours. By this time 40% of cells 
are in DNA synthesis and about 40% are large 
mononuclear cells. 

The date favor the in vitro transformation of 
cells morphologically indistinguishable from 

s into large mononuclear cells capable 
of DNA synthesis and division, the alternative 
being a doubling time of less than 6 hours for 
those peripheral mononuclear cells which are 
normally capable of DNA synthesis. 


HUMAN LEUCOCYTIC AND FEBRILE RESPONSES TO 
GRADUATED AND REPEATED DOSES OF A PURIFIED 
BACTERIAL ENDOTOXIN. Richard C. Mechanic, Emil 
Frei III, and Maurice Landy. (intr. by Arthur Z. 
Eisen). National Cancer Institute, Bethesda, Md. 
Quantitative studies were made of the dose- 
leucocyte response of 61 normal volunteers to 
intravenously injected endotoxin (Pyrexa 
derived from S. abortus equi). Granulocyte 
and febrile responses were followed for 8 hours 
after the injection of endotoxin. The data were 
analysed in terms of peak rise and area under 
the curve as determined planimetrically. 
Threshold doses for granulocytosis and fever 
were respectively 0.00005 and 0.00087/Kg. Doses 
of 10-100 times this amount (0.0005-0.005y7/Kg.) 
caused an early leukopenia and a mean peak granu- 
locyte increment-of 2.3 times the baseline fig- 
ure with an S,D.=0.58 for 21 subjects in the 
lower and 0.44 for 18 in the upper dosage range. 
Higher dosage (0.003-0.005y/Kg.) produced in 
most subjects (2/3) severe chills, headaches, 
nausea, a prolonged granulocytosis with a high 
percent of immature forms and delayed peak. 
Nine subjects given repeated administration of 
0.0057/Kg. for 6-8 consecutive days displayed 
telatively constant individual granulocyte re- 
sponses (S.D,=0.35 for peak rise), although 
fever, subjective effects and percentage of im- 
mature granulocytes decreased progressively. 
Baseline granulocyte counts decreased sharply in 
411 9 subjects during the first 4 days of test- 
ing. The reproducibility obtained appears suf- 
ficient to permit the use of this procedure as 


@ test of the functional status of the bone 
Marrow, 
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THE LACK OF A RELATIONSHIP BETWEEN VITAMIN E 
DEFICIENCY AND ANEMIA OF CANCER. James Markello} 
Fred Rosen*, William Regelson™*, Roswell Park 
Memorial Institute, Baffele. New York. 

Red cells from Vitamin E deficient subjects 
hemolyze easily on exposure to hydrogen peroxide 
or dieluric scid, The anemis end shortened red 
cell survival of cancer patients hes b-en assoc- 
iated with hemolysis, To determine a cossible 
association of Vitemin E deficiency with the 
anemia of atvanced cancer, 51 red cell samples 
from 26 petients with advanced cencer or leukemia 
were tested for hemolysis by the peroride method. 
None of these patients hed active blood loss, and 
the median Hgb value was 8,8 em, In control 
subjects, in vitro hemolysis renged from 0-3,5%. 
In 6 patients hemolysis values were above 3.5%, 
whereas in the remaining 20 petients the values 
were within the control range, 

Anemia is associated with the growth of Walker 
carcinosarcoma 256 in the rat, Anemie could not 
be attributed to increased red cell fragility, as 
determined by the dialuric acid method in rats 
bearing the Walker tumor which were fed a Purina 
Chow diet. When rats bearing the Walker tumor 
were maintained on a purified diet lacking 
Vitamin E, the growth of the neoplasm was not 
affected and the extensive in vitro hemolysis of 
the red cells was not greater than that observed 
in animals without tumors given the same diet. 
Similar results were obtained using rats bearing 
Murphy-Sturm lymphossrcoma and Novikoff hepatom, 

In these studies, no evidence wes obtained 
supporting an association between Vitemin E and 
the anemia frequently associated with neoplastic 
diseases, 


PERIPHERAL ARTERIAL-VENOUS FIBRINOGEN LEVELS AND 
SUGLOBULIN ACTIVITY AT REST AND EXERCISE. 
Kenneth M. Moser and George C. Hajjar*, Dept. of 
Med, Georgetown U. Med. School, Wash., D.C. and 
U.S. Naval Hospital, Bethesda, Md. 

The disparity in atherosclerotic and thrombotic 
involvement between peripheral arteries and veins 
remains unexplained. Arterial-venous differences 
in the coagulation equilibrium may contribute to 
this disparity. In nine normal subjects, samples 
were obtained simultaneously from brachial 
artery and antecubital vein at rest, after 10 
minutes of exercise, and at 10 and 30 minutes 
vost-exercise. Measurements on aliquots of each 
sample included oxygen saturation, pH, fibrino- 
gen (FGEN) and fibrinolytic (euglobulin) activity 
(EA). Resting mean arterial EA and FGEN were 
slightly above venous levels (p>0.05). Exercise 
led to a similar increase in both arterial and 
venous EA, a significant rise in venous FGEN but 
no consistent change in arterial FGEN. Ten 
minutes post-exercise, arterial and venous EA 
both tended to decrease slightly, arterial FGEN 
showed no consistent trend while venous FGEN fell 
toward resting levels. 30 minutes post-exercise, 
EA approached resting levels and FGEN fell below 
resting levels in both arterial and venous 
samples. There was no correlation between oxygen 
saturation, pH, euglobulin activity or FGEN 
levels in arterial or venous blood. The extent 
and time sequence of euglobulin-fibrinogen 
changes showed considerable individual vari- 
ability. The studies indicate that rest, exercise 
and post-exercise arterio-venous differences are 
minimal for EA but significant exercise differ- 
ences exist for FGEN. 
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SYSTEMIC OXYGEN TRANSPORT IN INDUCED NORMOVOLEMIC 
ANEMIA AND POLYCYTHEMIA. John F. Murray, Philip 
Gold* and B. Lemar Johnson,Jr.* Dept. of Medi- 
cine, UCLA Medical Center, Los Angeles. 

Systemic oxygen transport (SQoT ml 0>/min) 
represents the amount of oxygen carried in the 
arterial circulation to the body tissues per min- 
ute. It is calculated by mltiplying cardiac 
output (CO ml/min) by the arterial oxygen content 
(a02 ml Op/ml). Following control measurements 
normovolemic anemia (5 dogs) or polycythemia (5 
dogs) was induced by bleeding and simultaneously 
infusing dextran or packed erythrocytes in in- 
tact animals. Determinations of CO, aQ>, arter- 
ial oxygen saturation (02 sat.) and SOT follow- 
ed each of two successive hematocrit (Hct. ) 
changes. CO was inversely related to Het. (r= 
-0.72, p<0.01) over the range studied (Hct. 13- 
74 mm). Arterial Op sat. was inversely related 
to CO (r= -0.68, p€0.01), probably due to 
changing anatomic or physiologic shunts but in- 
dicating that pulmonary capillary transit time 
might affect final hemoglobin saturation. SOT 
fell in both anemic (mean 49%) and polycythemic 
(mean 54%) animals. Plotting SOpT against Hct. 
resulted in an inverted "U" shaped curve with 
its peak in the normal Hct. range. All anemic 
dogs showed consistent falls in SQsT from con- 
trol values, whereas 2 polycythemic animals 
showed an initial rise and a final fall in SOT. 
The increase in CO in anemia does not fully com 
pensate for the reduced Op content of the arter- 
ial blood. In polycythemia the fall in CO is pro- 
portionately greater than the rise in 0 content. 
Therefore, optimum SOsT occurs at normal Hct. 
levels; deviation above or below this range re- 
sults in the delivery of less O> to the tissues. 


AN IN VITRO EFFECT OF INSULIN AND THYROXINE ON 
PROTEIN AND NUCLEIC ACID SYNTHESIS IN RABBIT BONE 
MARROW. Thomas F, Necheles. Depts. of Medicine 
and Physiology, Argonne Cancer Research Hospital, 
University of Chicago, Chicago, Illinois. 

It has been previously demonstrated that in 
vivo proliferative activity of bone marrow is un- 
der humoral control. Experiments described here 
test for a direct action of thyroxine or insulin 
on protein and nucleic acid synthesis in vitro. 
Bone marrow slices fram young fasting rabbits 
were incibated for 1 hour in Krebs-bicarbonate 
buffer containing no substrate except cl4-iabeled 
precursor; the protein or nucleic acid was then 
isolated. The following data as % stimulation 
(+ SE), were obtained: 

Incorporation 


into protein 


Net nucleic acid 
syathesis 

RNA DNA 
Insulin oh abe 
0.01 unit/ml 26.0 + 1.4 352 1h 5lt 6 
Thyroxine 

10-7 M 49,4 + 2.1 72.7 eeu 
Insulin inactivated by alkali had no effect on 
protein synthesis, neither had the addition of 
exogenous glucose or amino acids. Triiodothyro- 
nine had an action similar to that of thyroxine 
on protein synthesis but diiodothyronine did not. 
In addition, the incorporation of glycine-2-cl4, 
but not adenosine-8-cl4, into RNA and DNA was 
markedly stimulated by thyroxine. It is con- 
cluded that insulin and thyroxine can increase 
the incorporation of amino acids into protein and 
of certain precursors into nucleic acids of bone 
marrow in vitro. 


ERYTHROPOIESIS IN OCTOGENARIANS. D.G, Nathan, 
S. Piomelli* ins* and ner 
Boston, Mass. 

Blood volume studies in a large group of 
ambulatory elderly men (mean age 82) revealed 
a definite decrease in total red cell volume 
(TRBC) related to body weight (B.W.). Further 
studies have been carried out to examine this 
apparent anemia. Total body water (TBW) bro- 
mide space (ECW) and total exchangeable potas- 
sium (Ke) have been measured and the date com 
pared with similar measurements carried out in 
young men determined in our own and other 
laboratories. The TRBC correlated poorly with 
B.W., TBW and Ke in the aged group, whereas 
TRBC has been found to correlate well with TBW 
and Ke in young individuals. Furthermore, the 
TRBC of the elderly group appears to be de- 
creased when referred to B.W., similar when re- 
ferred to TBW and polycythemic when referred to 
Ke in comparison to the young group. TBW de- 
terminations indicate that the lean body mass 
(LBM) of octogenarians is reduced when com 
pared to young individuals. The fraction of 
TBW which is ECW ts increased. The composition 
of LBM of octogenarians is altered in that the 
average intracelluler potassium concentration 
is significantly reduced. Erythropoiesis 
appears to be independent of LBM in elderly 
men. ° ’ 


LEUKOCYTE ALKALINE PHOSPHATASE ACTIVITY IN ACUTE 
LEUKEMIA. P.E. Perillie and S.C. Finch, Dept. of 
Medicine, Yale Univ. Sch. of Med., New Haven, Conn, 

The purpose of this study was to measure the 
leukocyte alkaline phosphatase activity in pa- 
tients with acute leukemia. Previous studies des- 
cribed varied and contradictory results chiefly 
because of the difficulty in obtaining sufficient 
numbers of mature granulocytes for study in these 
disorders. By employing a glass coverslip tech- 
nique which we have previously described we were 
able to obtain large numbers of mature granulo- 
cytes suitable for staining in a group of patients 
with acute leukemia, The Kaplow azo-dye technique 
of staining and scoring for alkaline phosphatase 
activity was used. A total of 75 coverslip prepar- 
ations were stained from 19 patients with acute 
leukemia: 10 monocytic, 5 myeloblastic and 4 lym- 
phoblastic. In addition 10 normal subjects, 2 pa- 
tients with polycythemia vera and 6 patients with 
chronic granulocytic leukemia were also studied, 
Control blood smears with known increased and de- 
creased phosphatase activity were stained with 
each group of coverslips. Our results showed mar- 
kedly increased enzyme levels on the coverslips of 
7 of the 10 patients with acute monocytic leukemia, 
Zero scores were obtained in all patients with 
myeloblastic leukemia and normal scores in the pé- 
tients with lymphoblastic leukemia. Increased al- 
kaline phosphatase activity was also present on 
the coverslips from the patients with polycythemis 
while those from the patients with chronic granu- 
locytic leukemia showed reduced to absent activity. 
It is concluded that this is a valid method for 
measuring leukocyte alkaline phosphatase activity 
and that it may be of value in classifying the 
“stem cell" forms of acute leukemia. 
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THE LOCAL EXUDATIVE CELLULAR RESPONSE IN UNCON- 
TROLLED DIABETES. P.E. Perillie, J.P. Nolan*, and 
5.c. Finch. Dept. of Medicine, Yale Univ. School 
of Medicine, New Haven, Conn. 

In view of the inconclusive results obtained in 
previous studies dealing with the problem of in- 
fection in uncontrolled diabetes, the present 
study was undertaken to examine the local exuda- 
tive cellular response to inflammation in patients 
with uncontrolled diabetes, The method employed 
was the glass coverslip technique described pre- 
viously with the following modification, One of 
the lesions produced was covered with a specially 
designed glass chamber filled with buffered sa- 
line. At varying intervals of the inflammatory cy- 
cle this fluid was tested for the presence of. 
ketone bodies. A total of 45 tests were performed 
on 30 subjects: 10 normal subjects, 10 patients 
with well controlled diabetes mellitus, 6 patients 
with poorly controlled diabetes with acidosis and 
ketosis and 4 non-diabetic patients with uremia 
and acidosis, Four of the poorly controlled dia- 
betics were reexamined in a similar fashion after 
acidosis and ketosis had cleared. The results 
showed that the early granulocyte phase of the 
local cellular response was significantly delayed 
and diminished in all patients with acidosis in 
comparison to normals and non-acidotic patients. 
Reexamination of the poorly controlled diabetic 
group after acidosis and ketosis had cleared re- 
sulted in completely normal local cellular respon- 
ses, In addition significant amounts of ketone 
bodies were demonstrated locally in all of the un- 
controlled diabetics. It is concluded that acido- 
sis impairs the granulocyte phase of the local ex- 
udative cellular response which increases the sus- 
ceptibility of uncontrolled diabetics to infection, 


IN VIVO CULTIVATION OF LEUKOCYTES IN DIFFUSION 
CHAMBERS, III. INDUCTION OF HEMATOPOIETIC CELLS 
FROM MONONUCLEAR LEUKOCYTES EXPOSED TO URINARY 
BLADDER EPITHELIUM. by Nicholas |. Depts. 
of Prev. Med, & Med. & Cancer Res. Inst., Univ.of 
Calif. School of Medicine, San Francisco, Calif. 

The blood of adults has been shown to contain 
mononuclear leukocytes capable of differentiating 
to connective tissue histiocytes and fibroblasts 
when cultivated in diffusion chambers, in vivo. 
The capacity of these cells to differentiate to 
hematopoietic tissue was studied by utilizing the 
ability of transitional epithelium of bladder to 
induce the formation of bone and bone marrow. 

Diffusion chambers containing leukocytes 
from normal adult guinea pigs were implanted in 
the abdominal wall fascia and surrounded by bits 
of autologous bladder epithelium. The leukocytes 
in the chambers were thus exposed to the environ- 
ment of active heteroplastic bone and marrow for- 
mation induced by transitional epithelium, 

Within 4-8 weeks, the chambers became sur- 
rounded by newly formed bone and bone marrow. 
Mesenchymal transformation of the mononuclear 
cells occurred within many chambers, and in some, 
distinct sinusoidal spaces formed. The latter 
were lined by large basophilic cells resembling 
hemocytoblasts. Myelocytic and erythrocytic cells 
developed in association with the mesenchymal 
cells and sinusoids, Membranous bone formed in 
Several of the chambers. 

These preliminary findings support the 
Concept that the blood of adults contains mono- 
fuclear “stem" cells which retain their embryon- 
'€ mesenchymal competence, and that their 
ceed for hematopoietic differentiation can 
@ activated by adequate stimulation. 
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ON THE ANTI-INFLAMMATORY ACTION OF 
ALPHA CHYMOTRYPSIN. Richard L. Peters* 
and Anwar A. Hakim. Biochemistry Research 
Department, Armour Pharmaceutical Company, 
Kankakee, [linois. 

Interest in the use of proteolytic enzymes as 
anti-inflammatory agents has led us to studies 
on the in-vivo effect of chymotrypsin. (a) The 
granuloma pouch technique where the animals 
were treated by a single dose per day for four 
consecutive days after the onset of inflamma- 
tion. (b) The dye-hematoma technique: Hema- 
toma is induced into the animal by intradermal 
injection of serum-phenolsulphthalein. At 4, 
20 and 24 hours after the formation of hema- 
toma, blood samples are withdrawn and the 
phenolsulphthalein concentration in the serum 
is determined spectrophotometrically. The 
animals were treated by one or two doses. 
Alpha chymotrypsin in doses of 1.0 - 24.0 mg. / 
kg. causes an appreciable decrease in the 
volume of the granuloma pouch exudate, and an 
increase in the absorption of phenolsulphthalein 
from the hematoma with no change in the blood 
histamine concentration. Hydrocortisone in 
doses above 12 mg. /kg. results in an appre- 
ciable decrease in the volume of the granuloma 
pouch exudate. Hydrocortisone in doses above 
12 mg. /kg. causes the complete disappearance 
of the granuloma pouch exudate with no change 
in histamine concentration. The results 


penny suggest the anti-inflammatory action of 
alpha- chymotrypsin. 


A METHOD FOR STUDYING IRON ABSORPTION AND LOSS BY 
WHOLE BODY COUNTING. D.C, Price*, P.G,Reizenstein* 


S.H.Cohn*, B.P.Cronkite**, and L.R.Wasserman**, 
Medical Research Center, Brookhaven National Lab- 
oratory, Upton, L.1.,N.Y. 

A procedure has been established for the in 
vivo study of iron metabolism using Fe>? and the 
Brookhaven iron room whole-body counter, with its 
8x4" KI (Tl activated) crystal and 100 channel 
gamma ray spectrometer, One or 10 yc Fe~” as 
ferrous citrate with 250 wgm. cold Fe carrier are 
ingested in the fasting state, and body counts . 
taken after 6 hours and 14 days, Body activity at 
14 days represents the percentage iron retention 
of the 6-hour count, and subsequent serial counts 
accurately demonstrate iron turnover, 

Normally 5%-15% is absorbed. The iron absorp- 
tion of 13 previously-treated polycythemics was 
between 21% and 95%, The greater iron absorption 
correlated well with a history of recent or exten- 
sive phlebotomies, Other parameters of iron 
deficiency studied (serum iron and UIBC, marrow 
iron stores, and red cell indices) develop after 
increased absorption is apparent, and thus are 
later indices of an established deficiency, One 
woman with an iron deficiency anemia was demon- 
strated accurately to have lost 12.2% of her total 
red cell mass in a single menstrual period, 

This technique measures Fe absorption, loss 
and long-term body iron turnover directly and 
accurately using small quantities of radioactivity, 
and thus also provides a suitable clinical method 
of measuring blood loss, Barly determination of 
increased iron absorption may permit institution 
of iron therapy before frank deficiency develops, 
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PRIMARY CRYOFIBRINOGENEMIA - PHYSICO-CHEMICAL 
AND CLINICAL STUDIES. Stephan E. Ritgmann and 
William C. Levin**, Hematology Research Labora- 
tory and Department of Medicine, University of 
Texas Medical Branch, Galveston, Texas. 
Cryofibrinogenemias are characterized by the 
presence of large amounts of reversibly cold pre- 
cipitable fibrinogen. Primary cryofibrinogenemia 
(PC) is a clinico-pathological entity which is 
associated with cold sensitivity. Two cases of 
PC were studied. A 40 yr. old white male with 
severe cold sensitivity had ulcerations of sev- 
eral toes. The cryofibrinogen (cf) concentration 
was 100mg%. Maximal precipitation occurred with 
0.lmg of heparin/1.0 ml. of blood at 0° C within 
21 minutes. On ultracentrifugation, small super- 
heavy fractions were noted. A 34 yr. old white 
male with marked cryopathy had cf concentration 
of 333mg%. Maximal precipitation occurred with 
0.lmg of heparin/1.0 ml. of blood at 0-4° C. C£'s 
were characterized by phi position on paper 
electrophoresis; precipitation by anti-fibrinogen 
antiserum; partial resistance to thrombin; no 
precipitation in citrated or oxalated plasma. In 
vitro addition of ascorbic acid, penicillin G 
and Varidase (R) resulted in decrease of precipi- 
tation and lengthening of time required for pre- 
cipitation. In vivo treatment with dicumarol re- 
sulted in decrease of cf, prolongation of time 
required for precipitation and marked ameliora- 
tion of cryopathy. The mechanism of dicumarol 
effect may be a decreased production of fibrino- 
gen and cf by a negative feed-back mechanism. 
In animal experiments, administration of heparin 
may result in precipitation of cf; hence, heparin 
is contraindicated. 


A HUMAN HEMOGLOBIN WITH REDUCED AFFINITY FOR 
OXYGEN AND WITH ALTERED HEME-HEME INTERACTIONS. 
William E. Ruth and Kurt R. Reissmann,** Dept. of 
Medicine, Kansas City VA Hospital, Kans City, Mo. 
and University of Kansas, Kans City, Kans. 

An ever increasing number of human hemoglobin 
variants have been characterized princir Lly by 
their altered electrophoretic or solubility 
properties. Decreased oxygen affinity, when 
observed in the known variants, has been recog- 
nized only when hemoglobin remains in the 
environment of the intact red cell. 

The present hemoglobin caused intense but 
asymptomatic cyanosis at arterial pO. 100 mig 
where it was 60% saturated. At arterial above 
300 mmHg it became 94% saturated. When studied in 
dilute buffered solution 50% saturation, as deter- 
mined spectrophotometrically, occurred at 41 mmHg 
Op tension compared to 22 mmHg O> tension for 50% 
saturation of normal hemoglobin A. Absence of Met 


Hb was verified in all equilibration solutions and 
in freshly shed samples. In Met Hb form at pH 6.50 


the spectrum differed from normal Met Hb but was 
different from the various published spectra of 

Hemoglobin M. Starch block electrophoresis of the 
Met Hb form at pH 8.6 provided no resolution into 


specific components. The mass of the protein moved 


slightly slower than Met Hb prepared from normal 
Hemoglobin A. 

Analysis of oxygen equilibration curves in 
logarithmic form predict a pigment in which there 
is no heme-heme facilitation. The equilibria 
characteristics, while similar to those of normal 
hemoglobin exposed to parachloromercurobenzoate, 
remain unchanged following dialysis or addition 
of excess glutathione. 
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VASCULAR EFFECT ON PLATELET THROMBUS 
FORMATION. S. William Ross. U. of Arkansas 
Medical Center, Little Rock, Arkansas. 

A direct approach was used to differentiate the 
effect of the vessel wall from platelets and plasma in 
the formation of a platelet thrombus at the transected 
end of mesocecal vessels in the rat. A technique wag 
developed for the direct perfusion of a small meso- 
cecal vein of one rat (recipient) by the arterial blood 
of a second rat (donor). Bleeding times were per- 
formed by Zucker's method. Bleeding times at the 
canulated end of the vein represented the effect of 
donor plasma and platelets and recipient vessel wall, 
The recipient contributed all the hemostatic factors a 
the uncanulated end. With normal donors and recip- 
ients, bleeding times at the canulated and uncanulated 
ends did not differ from the intact rat. With heparin 
or dextran treated recipients and normal donors, 
bleeding times were prolonged at the uncanulated end 
but were normal at the canulated end. With heparin or 
dextran donors and normal recipients, bleeding times 
were normal at the uncanulated end but were prolonged 
at the canulated end. Since dextran has no appreciable 
effect on the coagulation mechanism and prolongs the 
bleeding time only after a long latent period, it is 
concluded that the hemostatic defect produced by 
dextran is entirely due to its effect on the platelet and 
not to any effect on the vessel wall. This type of 
experiment can serve as a useful model for evaluation 
of the vascular effect on platelet thrombus formation. 


FLUORESCENCE MICROSCOPY OF BONE MARROW. Lewis M, 
Schiffer(intr. by Frank W. Furth). Dept. of Medi- 
cine, State U. Of N.Y., Upstate Med. Center, 
Syracuse, New York. 

Thin smears of bone marrow and peripheral blood 
were stained with a fluorochrome dye, acridine 
orange. These were examined by fluorescence and 
conventional microscopy. DNA fluoresced green to 
yellow and appeared in nuclear chromatin and LE 
inclusions. RNA fluoresced orange to red and was 
distributed in the cytoplasm and nucleolus. The 
fluorescence could be prevented by previous expo- 
sure to DNase and RNase. After removal of the 
acridine orange, identification of cells was con- 
firmed by Wright's stain. Photographs were made 
of the same cells stained by both methods. During 
myelocytic development RNA fluoresced orange-red 
and decreased in intensity during maturation. 
Mature granulocytes had no RNA. In the erythroid 
series RNA appeared as a red fluorescence in all 
cells including the rubricyte. A small amount of 
RNA was observed in reticulocytes. Plasma cells 
at all stages of development were distinguished ty 
bright orange fluorescence in the cytoplasm. RMA 
fluorescence was increased in the principally af- 
fected cell lines of leukemias, except for chr. 
lymph. leuk.. Nucleolar fluorescence was obvious 
in immature cells. In myeloma, the orange fluo- 
rescence of plasma cell cytoplasm was intensified. 
The cytoplasm of the megaloblast exhibited a more 
intense red fluorescence than the rubriblast. 
Semi-quantitative estimates of RNA were made on 
over 100 normal and abnormal marrows. 








NATIONAL MEETING 


A ROLE OF ADENINE IN RED CELL METABOLISM, Ernest 
g, Simon and Robert G. Chapman.* Dept. of Med. 
J. of Washington School of Medicine and the King 
County Central Blood Bank, Seattle, Washington. 

The erythrocyte when removed from the circula- 
tion rapidly undergoes metabolic failure and 


- death, Our studies on stored red cells, correlat- 
ing a decrease in aerobic and enggreite glycolysis 
. with viability as measured by Cr 1 survival, are 


consistent with a critical metabolic lesion in- 
d yolving adenosine triphosphate (ATP), Two mechan- 
isms for counteracting the fall in ATP are postu- 
lated. The first, which involves the use of large 
amounts of inosine to introduce ribose phosphate 
into the metabolic pathways, has had only limited 
success, The second, supported by recent evidence 
of others, postulates maintenance or resynthesis 
of ATP with adenine or adenosine. The studies to 
be reported demonstrate the marked effect of small 
amounts of adenine, without added nucleoside, on 
poth viability and glycolysis of stored human red 
cells. Mean post-transfusion survival of cells 
from 6 donors stored at 4°C for 39 to 46 days with 
0.5 to 1.0 umole adenine/ml, ACD-blood was 70% 
(62-84%) in 24 recipients, Higher concentrations 
of adenine were less effective. The average sur- 
vival of cells stored in ACD without supplement 
was 41% (28-62%) in 18 recipients. Concomitant in 
vitro measurements of glucose consumption, lac- 
tate formation and clio, formation from glucose- 
1-cl4, all performed in methylene blue-containing 
systems, showed results two to fivefold greater 
in cells stored with adenine. Thus adenine ap- 
pears to be an important adjunct to glucose in 
a. maintaining in stored red cells a metabolic 

state essential for their subsequent survival. 
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THE RELATION OF XANTHINE OXIDASE TO IRON METABO- 

~ LISM IN THE RAT. G.W.Strohmeyer*,M.S.Greenberg*, 

E.W.Moore* and T.C.Chalmers, Boston, Mass. 
Parallel increases in serum iron(Fe) and uric 


a acid (UA) during hypoxia have suggested that xan- 
thine oxidase(XO) may be related to iron metabo- 
nd lism. This hypothesis was tested by measuring re- 
to sponse to hypoxia in rats following attempts to 
5 change XO by pre-treatment with xanthine,iron - 
vas loaded, or deficient diets. Iron absorption was 
be measured by total body counting. Release of stor- 
D0- age iron in fasted, paired rats was determined 
from plasma specific activity 1 week after Fe99 
= labeling of stores. Serum UA and tissue XO were 
je determined spectrophotometrically. Animals were 
ing divided into 3 groups-control,2 and 8 hours of 
od 10f02. Liver XO, serum Fe, Fe°9 and UA were unre- 
~ lated in the individual animals,but rose signifi- 
nid cantly on the avérage at 2 hours. The only effect 
il of xanthine loading was a greater and more pro- 
longed rise in serum UA. 


The iron absorption in dietary iron-deficient 


Ls rats was initially 40% and after 8 hours 52%. 

ay Concurrently,there was a small rise in serum Fe, 
RNA a significant fall in plasma specific activity, 
af and a significant decrease in bowel XO activity. 

. In iron-loaded groups, initial absorption was only 
ous 1$ and rose to 4.5% after hypoxia(p<.001).Serum 
o° iron fell(p<.05) in association with a signifi- 
* cant rise in serum specific activity and bowel XO. 


liver XO did not change. 
In conclusion, no relation was found between 
liver XO and iron metabolism. In the bowel, how- 
ever, the striking differences in XO activity in 
response to hypoxia suggest a relationship be- 
tween this enzyme and the body iron stores. 
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THE USE OF DPN ANALOGUES IN THE DIFFEREN~ 

TIATION OF SERUM LDH ISOZYMES. W. H. 

Starkweathers, H. K. Schoch#s, F, J. Holt 

and R. D. Wykamp*. Research Lab. V.A. 
ospital, Ann Arbor, Michigan. 

In an attempt to elucidate further the 
source of the various fractions of serum 
lactic dehydrogenase (LDH) activity, 
structural analogues of oxidized diphos- 
phopyridine nucleotide (DPN+) were studied 
in the reaction whereby lactic acid is 
converted to pyruvic acid. Using the me- 
thod previously described (Clin.Res. 8: 
217,1960), the sera of 15 normal individ- 
uals were subjected to continuous flow 
curtain electrophoresis. The 32 fractions 
obtained were analyzed for LDH activity, 
utilizing the natural coenzyme (DPN+), 
deaminoDPN+, pyridine 3-aldehyde DPN+, 
3-acetylpyridine deaminoDPN+, and 3-acetyl- 
pyridine DPN+ (APDPN+). With DPN+, the 
LDH activity of serum is separated into 5 
fractions (isozymes) as previously de- 
scribed. Except for APDPN+, the analogues 
show the same pattern, differing only in 
the initial reaction rates. With APDPN+, 
some 9 fractions can be demonstrated. 
Others have shown that LDH activity of 
various tissues can be differentiated on 
the basis of reaction rates with DPN+ ana- 
logues. It is postulated that the various 
tissue sources of the serum enzymes may 
be more precisely defined through a com- 
parison of these phenomena. 


THE EFFECTS OF LYCOPODTU SPORE EMBOLIZATION ON 

FIBRTNOLYTIC PARAMETERS OF DOG PLASMA. G.Tsitouris* 

U.Manzoli*#, S.Bellet##, J.Schraeder*, F.Gagnon®, 
Pris. 


and H.Sandberg. Division of Cardiology, 
Gen. Hosp., Peitadelphia, Penna. 


In 1956 Kwaan et al. reported increased fibrin- 
olytic activity in the blood following sudden oc- 
clusion of the brachial artery. We have noted 
decreased fibrinolytic activity in the plasma of 
subjects with thrombo-embolic disorders. To 
reconcile these differences the following studies 
were devised. 

Through a polyethylene catheter a suspension: 
of Lycopodium spores was injected into the fem- 
oral artery of 12 dogs (group 1); sham operations 
were performed on 9 more (group 2); the femoral 
artery of another 2 dogs was clamped with a hemo- 
stat for 1 1/2-3 hours (group 3). 

Fibrinolytic parameters were determined on 
serial blood samples by means of plasma fibrino- 
gen concentration, euglobulin, anti-thrombolytic, 
undiluted and diluted plasma lysis times. 

A progressively decreasing fibrinolytic acti- 
vity appeared for 72 hours following embolization 
in group 1, which was not seen in the sham opera- 
ted animals. The third group displayed sharply 
increased fibrinolytic activity. 

It was felt that the cholinergic reflex de- 
scribed by Kwaan et al. was responsible for the 
fibrinolytic activity shown by our group 3, as 
well as by their series of subjects. Entirely 
different mechanisms were responsible for the 
decreased fibrinolytic activity shown by the 
group embolized with Lycopodium spores. 
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CHANGING ERYTHROKINETICS IN S-THALASSEMIA. 
Charles L. Vassallo* and Abraham M, Frumin** 
Dept. of Lab., Albert Einstein Med.Center, 
Philadelphia, Pa. 

A negro with S-Thalassemia (without spleno- 
megaly) was found in 1958 with Hb. 7 Gm., 
8.5% retic., 1.3 mg.% bilirubin, Fe 59 uptake 
50% in 22 min., peak incorporation in 24 hr., 
Cr 51 RBC half life 18 days. In 1959 Hb. 11.3 
Gm., 3.2% retic., 0.8% mg.% bilirubin, paper 
electrophoresis SA, 5.4% A2, no fetal Hb., 
20% ferrohb. solubility. In 1960 13.6 Gm, 
Hb., 3.4% retic., 0.9 mg.% bilirubin, paper 
electrophoresis SAF, 7.8% fetal hb., no A2 
hb., 9.8% ferrohb. solubility, Fe 59 uptake 
50% in 38 min., peak incorporation 43% in 3 
days, Cr 51 RBC half life 24 days. There was 
a concomitant reversal of E/M ratio and 
diminished sickle cells and nucleated RBC in 
the peripheral blood. These findings repre- 
sent altered hemoglobin synthesis not ore- 
viously reported in S-Thalassemia. 


THE ROLE OF BILE AND PANCREATIC JUICE IN THE CON- 
TROL OF IRON ABSORPTION. M. S. Wheby, M. E. Con- 
rad, S. E. Hedbe and W. H. Crosby.#* Dept. of 
Hematology, Walter Reed Army Institute of Re- 
search, Washington, D. C. 

The mechanism regulating iron absorption is 
not known. Bile offers a direct connection from 
the main iron store in the liver, to the site of 
iron absorption in the gut. Previous reports 
state that iron deficient dogs with bile fistulae 
had suboptimal iron absorption. Iron loading has 
been reported to occur in dogs and cats following 
pancreatic duct ligation. 

An iron-deficient and a normal dog had poly- 
ethylene catheters placed into the proximal and 
distal segments of the bile duct. Iron absorp- 
tion studies were performed utilizing Fe5? and a 
whole-body counter. Three studies were done: 1) 
with normal bile flow, 2) while the normal dog 
received only bile from the iron-deficient dog, 
and the iron-deficient dog received only normal 
bile, and 3) during exclusion of bile from the 
intestine. Two additional dogs had pancreatic 
duct ligation followed at intervals by iron ab- 
sorption studies. The results were: 1) Bile from 
the iron-deficient dog did not increase absorp- 
tion in the normal dog nor did normal bile de- 
press the enhanced absorption of the iron-defi- 
cient dog. 2) With bile excluded the iron- 
deficient dog maintained increased absorption, 
and the normal dog had normal absorption. 3) 
Following pancreatic duct ligation, significantly 
decreased iron absorption occurred. 

These studies indicate that bile has no 
essential function in the control of iron ab- 
sorption and that in the absence of pancreatic 
juice iron absorption is decreased. 
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LONG TERM STORAGE OF VIABLE PLATELETS, A.J, Weiss 
W.F. Ballinger*, L.G. Jackson* and M.A. Barr®. 
Depts. of Medicine and Surgery, Jefferson Medica] 
College Hospital, Philadelphia, Pa. 

Recent studies show the necessity of whole vig. 
ble platelets for hemostasis. Long term storage 
of these elements would be desirable and various 
procedures have been studied in this regard with 
dog and human platelets. Survival was measured 
in vitro by clot retraction and in vivo by ta 
platelets with Crs}. Additives included gelatin 
glucose, fructose, urea, lactose, dimethylsulfox. 
ide, dimethylformamide, and glycerol. After ad- 
dition of specific concentrations of each of the 
above, cells were frozen to -79°C at rates that 
varied between 19C/.05 sec. to 1°¢/120 sec. and 
rates of thawing were varied similarly. Glycero) 
was the additive that gave the best survivals; 
urea, dimethylsulfoxide also gave some viable 
platelets, the others gave either no or insignifj. 
cantly small number of surviving platelets after 
exposure to -79°C. Optimum rate of freezing with 
glycerol was between 1°C/30 sec. and 1°C/60 see, 
to -15°, then 10°/min. to -79°C. No method of 
rapid freezing gave significant survival. Rapid 
thawing increased survival. Optimum concentra- 
tion of glycerol is 8 to 10%, concentrations of 
glycerol above this are toxic to platelets as 
shown by in vivo survival studies on unfrozen 
platelets. Between 15 and 45% of platelets sur- 
vived freezing to -79°C under optimum conditions, 
the in vivo survival curve of frozen platelets 
after the first 24 hours paralleled the curve of 
normal platelets. Platelets satisfactorily pre- 
served and thawed corrected all coagulation de- 
fects found in platelet-poor plasma, including 
restoration of clot retraction. 


iNTERACTION OF THALASSEMIA AND HEREDITARY 
PERSISTENCE OF FETAL HEMOGLOBIN. J, T, Wheeler* 
and J, R, Krevans, Department of Medicine, Johns 
Hopkins University, Baltimore, Maryland, 
Thalassemia trait (microcytosis and elevation 
of hemoglobin A2) was encountered in a Negro 
family in which there is also hereditary persist- 
ence of fetal hemoglobin (elevated hemoglobin F), 
Family members with thalassemia trait have normal 
values for fetal hemoglobin; persons with hemo- 
globins A-F have approximately 25%; those with 
thalassemia-F have approximately 70%; and a child, 
apparently homozygous for the F anomaly, 100% 
fetal hemoglobin, None of these persons are 
anemic, Family pedigree indicates that the 2 
abnormalities are determined by allelic genes, 
Both genes appear to inhibit the synthesis of 
hemoglobin A, The thalassemia gene tends to limit 
total-hemoglobin production, and it is well know 
that in the homozygous state severe anemia results 
The high F gene causes formation of hemoglobin F 
instead of A, but there is no impairment in the 
total amount of hemoglobin produced even in the 
homozygous state, In persons heterozygous for 
both abnormalities the retarded formation of heso- 
globin A attributable to the thalassemia gene is 
wholly compensated for by the production of fetal 
hemoglobin under the control of the F gene, These 
observations indicate a wajor difference in the 
effects of the two genes and suggest that heredi- 
tary persistence of fetal hemoglobin should not be 
classified as a variant of thalassemia, 
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EFFECT OF VITAMIN o THERAPY IN FOLIC ACID DEFI- 
CIENCY. alusky,* Victor Herbert and W. B. 
“* Thorndike Laboratory (Harvard), Boston 


city Hospital, Boston, Mass. 
Prior work has demonstrated that supraphysio- 
logic doses of folic acid may induce hematologic 
in vitamin B)5 deficiency. The present 
investigation was undertaken to determine if the 
reverse is true. Three patients with nutritional 
folic acid deficiency were studied. All had mega- 
loblastic anemia, low serum folic acid activity 
for I, casei (1 to 1.5 mug/ml), abnormal formimi- 
jutamic acid (FiGlu) excretion in urine fol- 
lowing histidine load, and normal to high serum 
vitamin Byo activity for E, gracilis (235 to 1288 
mg/ml). They were maintained throughout the study 
on diets low in folic acid and vitamin B,o. After 
a control period of. at least 8 days, dur which 


no spontaneous hematologic response occurred, the 
patients were given 500 ug of vitamin By daily, 
intramiscularly. Hematologic response occurred in 
all 3. The reticulocyte peaks were: 23.7% (day 15) 
6.4% (day 10), and 8.5% (day 5). Initial hemoglo- 
bin levels of 4.8, 5.9, and 8.5 gm% rose to 6.0, 
7.0, and 9.3 gm% 5 days after the reticulocyte 
peak, Bone marrow morphology and FiGlu excretion 
improved, but remained abnormal. Serum folic acid 
activity did not rise. Addition of folic acid, 0.4 
mg intramuscularly daily, caused slight second 
reticulocytosis and disappearance of abnormal 
FiGlu within 12 days. No further reticulocytosis 
oceurred when the dose of folic acid was raised to 
15 mg daily. These studies indicate that supra- 
physiologic doses of vitamin B,> may induce hema- 
tologic response in folic acid deficiency, and 
provide further evidence for the metabolic inter- 
relation of these two vitamins. 
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PERSISTENT PYELITIS IN RELATION TO EXPERIMENTAL 
CHRONIC PYELONEPHRITIS. B RA and 

rge G k: *k Univ. of I1l., Chicago. 

The role of pyelitis in the development of pye- 
lonephritis has not been studied well. in this 
experiment, animals made pyelonephritic using the 
retrograde route were studied to determine the 
significance of pyelitis. Thirty rats were in- 
fected with one of five bacterial strains by a 
single retrograde infusion of bacteria into the 
genitourinary tract without the use of renal mas- 
sage or obstruction. Following sacrifice at vari- 
ous times up to seven weeks after infection, 14 
(47%) had abscesses, deep or numerous cortical 
scars,or contracted kidneys. Four animals (13%) 
had minimal pyelonephritis; 40% had no demonstra- 
ble infection, Remarkable features were: (1) Pye- 
litis was a prominent and invariable component of 
the histologic lesion and cortical involvement was 
spacially related to underlying pyelitis. (2) 
Persistent pyelitis occurred as a primary entity 
causing chronic bacteriuria, epithelial hypertro- 
phy, and subepithelial infiltration especially on 
the cortical perimeter of the pelvis. (3) Chronkt 
intralumenal infection was associated with adhe- 
sions and loculations in the terminal ramifica- 
tions of the calyces which sometimes extended well 
into the renal parenchyma as a potential space. 
These studies, which may be analogous to human 
pyelonephritis, suggest that chronic renal infec- 
tion is easily established by retrograde infection 
of the urine; persistent infection can develop in 
the lumen of terminal calyces causing adhesions 
and characteristic blunting; pyelitis which may be 
manifest only by asymptomatic bacteriuria is an 


important stage in the development of chronic 
pyelonephritis, 


ON THE NEPHROTOXICITY OF AMPHOTERICIN B IN MAN 

¥._ T. Andriole,* N. H. Bell,* and $.M. Sabesin,* 
(Intr. by J.P. Utz). National Institutes of Health 
Bethesda, Maryland. 

Amphotericin B regularly produces nitrogen re- 
tention in man. To evaluate this further, clear- 
ances of inulin (C;,,) and paraminohippuric acid 
(Cpay), and urinary concentrating ability (Uosm 
Max) were measured in 5 patients with systemic 
mycoses before, during, and at intervals up to 6 
months after, treatment with amphotericin B. Total 
dose ranged from 1536 to 3511 mg. In every pat- 
ient a decrease in Cin (mean 55%) and Cpay (mean 
39%) occurred with amphotericin B. In 4 subjects 
so studied, Cy, returned toward normal (mean 85% 
of pre-treatment mean values) and in 3 subjects so 
studied, Cpay did not return toward normal (mean 
60% of pre-treatment mean values) 4 to 6 months 
after treatment. Uosm Max fell with treatment and 
returned to pre-treatment values after therapy. 
Blood urea nitrogen and serum creatinine also in- 
creased from normal to abnormal values with ampho- 
tericin and returned to normal values after treat- 
ment. Preliminary evaluation of the histology of 
renal tissue in a second group of 14 patients with 
systemic fungal infections who died during, or 
within 6 months after, treatment with amphotericin 
B showed no significant tubular or glomerular le- 
sions. These results suggest that amphotericin B 
produces reversible nitrogen retention by de- 
creasing renal blood flow and glomerular filtra- 
tion rate. Whereas Cjn and Uosm Max returned to 
normal after treatment, failure of Cpay to do so 
may indicate impairment of renal tubular PAH tran- 


sport rather than a sustained decrease in renal 
blood flow. 
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STUDIES OF A UNIQUE HEPATOTOXIC EFFECT OF A NEW 
ANTIMYCOTIC DRUG. Vincent T. Andriole* and 
John P. Utz. National Institutes of Health, 
Bethesda, Maryland. 

In studies by Emmons a new antibiotic, X-5079C, 
was shown in experimental mycoses in mice to have 
remarkable antifungal activity with a wide range 
between minimal therapeutic and toxic doses. In 
our studies of 30 systemic mycotic infections in 
29 patients X-5079C appeared to be chemotherapeu- 
tically active in histoplasmosis, blastomycosis, 
aspergillosis, sporotrichosis, mucormycosis, ma- 
duramycosis but not in coccidioidomycosis and Can- 
dida endocarditis. A toxic effect, considered 
unique to this drug was an increase in the 45' 
retention of bromsulphalein (BSP) occurring 
promptly in every patient and as early as 5 hours 
after the first dose.of drug. In 20 patients the 
conjugated and in 10 patients the unconjugated 
serum bilirubin rose slightly. Minimal abnormal- 
ities occurred in the serum glutamic oxaloacetic 
transaminase (6 patients) and serum alkaline phos- 
phatase (4 pat’ents). Jaundice was not observed 
and all values returned to normal 3-6 days after 
cessation of therapy. Liver biopsies in 9 pa- 
tients did not show histologic evidence of intra- 
hepatic obstruction but only non-specific peri- 
portal inflammation. The prompt rise and fall in 


BSP retention suggests interference by X-5079C 
with either the conjugation or excretion of BSP 
by the liver and analyses by chromatography of 
elevated BSP serums will be reported. 


A STUDY OF DIARRHEA DUE TO SHIGELLA AND SALMONELLA 
ORGANISMS. H.D.Cain (int. by Y. J. Johns) Dept. 
of Med. Los Angeles County Communicable Disease 
Hospital, Los Angeles, California. 

Therapy of diarrhea due to bacteriologically 
proved shigella and salmonella organisms was stu- 
died using the double blind technique. Severity of 
diarrhea had necessitated hospitalization of pa- 
tients. Efficacy of therapy was determined by per 
sistence or absence of anorexia, vomiting, malaise 
or toxicity, fever and diarrhea. Sixty-one con- 
trols received a simple kaolin-pectin suspension. 
Ninety-one cases received a specific antibacterial 
of furazolidone in kaolin-pectin suspension. 

Anorexia, malaise and toxicity lasted half as 
long in those shigella patients who received spe- 
cific therapy. Though there was no important 
difference in the duration of vomiting or fever, 
the average total duration of diarrhea after start 
of therapy in the control group was 4.7 days, while 
that in the furazolidone group was 2.9 days. This 
difference of nearly two days is highly signifi- 
cant (p <0.010). Fever and diarrhea due to 
salmonella infection persisted more than three 
times longer in those who received kaolin-pectin 
suspension. No deaths occurred and it is felt that 
consistent, careful supportive treatment was the 
most important single factor contributing to this 
result. 

Fifty-one families in which more than one indi- 
vidual had come down with bacteriologically proved 
specific diarrhea formed part of this study. These 
findings suggest the constant need for good hy- 
giene and also the desirability of prophylactic 
antibacterial therapy for direct contacts. 
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THE EFFECT OF PAPAIN, BROMELIN, HYALURONIDASE 
AND VITAMIN A ON THE LEUCOCYTIC STICKING REACTION 
IN HEAT DAMAGED EAR CHAMBERS OF RABBITS. Malcolp 
D. Baxter, Jr. and Fred Allison, Jr. Dept. of 
Medicine, University of Mississippi, Jackson, 
The demonstration of a heparin precipitable 

fibrin-like substance within ear chamber blood 
vessels damaged by heat suggested that tissue m. 

. copolysaccharides released by injury might be re. 
sponsible for triggering the leucocytic Sticking 
reaction. To test this possibility, attempts 
were made to deplete chondroitin sulfate and hy. 
iuronic acid from the ear chambers of mature rab. 
bits before studying the reaction induced by heat 
injury. Despite administration of near lethal 
amounts of papain and bromelin and use of massive 
doses of vitamin A and hyaluronidase, depletion 
was only partially successful. Apparently, with 
aging, enzymatically susceptible chondroitin sy. 
fate within the ears of young rabbits is replaced 
by neutral hexosamine polysaccharides that are 
not mobilized by such treatment. As a consequen- 
ce, the ears of mature rabbits exhibited only 
partial collapse in contrast to the complete logs 
of support seen in young rabbits. Even so, ear 
chamber studies in "depleted" mature rabbits did 
not reveal a significant diminution of either 
leucocytic sticking or the general inflammatory 
reaction. Furthermore, when heparin was used in 
"depleted" rabbits, thrombotic phenomena were not 
altered. These data were interpreted as evidence 
against chondroitin sulfate and hyaluronic acid 
as key factors in the exudative aspects of infla- 
mmation. 


PHAGE TYPE 83/77 STAPHYLOCOCCI RESISTANT TO 
KANAMYCIN. James A. Curtin, Joseph A. King* 
and M. Kathryn Hughes.* Dept. of Medicine and 
Microbiology, Georgetown Univ. Med. Center, 
Washington, D.C. 

Staphylococci resistant to Kanamycin have 
recently been isolated from 20 patients. Tube 
dilution sensitivity tests indicate that this 
resistance exceeds concentrations of Kanamycin 
greater than 100 mcg./ml. Usually much lower 
concentrations are bactericidal for staphy- 
lococci in vitro. The phage pattern is 83/77 
but not all strains of this type are resist- 
ant. Sporadic cases of infection with Kana- 
mycin-resistant staphylococci are recerded 
but failures with this drug are usually attri- 
buted to other factors. Infections in this 
study include septicemia, pneumonia, septic 
phlebitis, abscesses and wounds. In some of 
the patients resistant strains were found 
after therapy with Kanamycin, usually for @ 
urinary tract infection. Indeed, in one 
patient resistance developed in vivo. Not all 
patients received Kanamycin. Certain hospital 
areas were more heavily colonized than others, 
Phage type 83/77 staphylococci resistant to 
Kanamycin are producing infections with great- 
er frequency in one hospital. At present this 
seems unique for one phage pattern. Persist- 
ence and propogation of these strains is due 
to cross infection. The emergence of this 
resistance adds another limitation to the 
effectiveness of Kanamycin. Strains of similar 
phage pattern but of low or intermediate re- 
sistance are being studied. 
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THE IMPORTANCE OF PERIPHERAL LEUKOCYTES AND 
THE RETICULOENDOTHELIAL SYSTEM IN BLOOD 
STREAM CLEARANCE. Bennett M. Derby* and David E. 
Rogers. Dept. of Medicine, Vanderbilt Unt versify-Schoal 
o icine, Nashville, Tennessee. 

The reticuloendothelial system (RES) and circulating 
leukocytes are both known to clear bacteria from the 
blood stream In bacteremic states, yet the production of 
severe granulocytopenia or RES "blockade" has not, of 
Itself, significantly modified initial blood stream clear- 
ance In most studies. To assess the relative Importance of 
these two cellular systems In blood stream sterllization, 
the effects of granulocytopenla and RES "blockade" were 
examined singly and together In bacteremic rabbits. These 
studies suggest that the role of the RES and circulating 
granulocytes may differ In clearance, depending on the 
fate of specific microorganisms within polymorphonuclear 
leukocytes. Both cellular systems appear to act In con- 
cert In the control of E. coll bacteremia. Either system 
can effectively clear the blood stream In the face of im- 
pairment of the other, and simultaneous blocking of both 
systems Is required to significantly inhibit clearance. 
This microorganism Is readily destroyed by granulocyte 
phagocytosis. In contrast, the blood stream clearance of 
staphylococe! appears to depend primarily upon the In- 
tegrity of the RES. In this Instance, circulating leuko- 
cytes play aninsignificant role In blood stream steriliza- 
tion. The staphylococcus employed possesses the ability 
to survive within polymorphonuclear leukocytes. Thus 
the fate of bacteria within circulating leukocytes may 
have Important bearlng on the blood stream clearance 
process. 


SHOES AS POTENTIALLY IMPORTANT MECHANICAL VECTORS 
IN HOSPITAL-ACQUIRED INFECTIONS. Sydney M. 

id, Brian Baker* and Edward E. Sweeney*. 
Dept, of Medicine, Wadsworth V.A. Hospital and 
Univ. of Cal. Med. Center, Los Angeles. 

During the course of bacteriological investigs- 
tiens on general surgical wards we have been in- 
pressed with the high percentage of shoe soles 
which yield coagulase-positive staphylococci and 
other potential pathogens and with the relatively 
high counts of these organisms. In one particular 
study, for example, swabbing the entire surface of 
soles of 15 shoes yielded S. aureus in all cases 
with an average colony count of 80 (using a selec- 
tive medium made up eof nutrient agar containing 
50 mcgus./ml. of polymyxin B sulfate and 1% Tween 
80). Om the ether hand, swabbing 4 square inch 
areas of fleor_yielded S. aureus in only 21 of 30 
cultures (average ceunt 21 celonies) with the 
same medium. S. aureus was isolaced less frequent- 
ly when plain nutrient agar was used (11 positive 
shee soles, 18 fleors). S. epidermidis and micro- 
cocci were eliminated er markedly reduced with 
the selective medium. Gram-negative bacilli and 
streptocecci ef various types were iselated from 
3 and 6 of 15 shoe soles respectively. These re- 
sults plus the natural opportunities for shoes to 
setve as mechanical vecters (beth by direct con- 
tact and by the airberne route) in and out of the 
hospital emphasize the need fer control measures. 


THE EFFECT OF BACTERIAL ENDOTOXINS ON PLATELETS 
IN VITRO, Roger M. Des Prez,* Herbert I. Horo- 
witz,* and Edward W. Hook. Dept. of Medicine, 
The New York Hospital-Cornell Medical Center, 
New York. 

The occurrence of thrombocytopenia and eleva- 
ted plasma concentrations of 5-hydroxytryptamine 
(S HT) in dogs or rabbits after injection of en- 
dotoxirs of Gram-negative bacteria suggested the 
present studies of the effects of endotoxin on 
platelets in vitro. 

Incubation of platelet-rich rabbit plasma 
with E. coli endotoxin at 37°C results in clump- 
ing and fusion of platelets and transfer of 5 HT 
from platelets to plasma over a period of 2-3 hrs. 
Release of 5 HT is influenced by dose of endotox- 
in and type of anticoagulant. One pg. of endo- 
toxin shows impressive activity against platelets 
in heparinized plasma, whereas 100 pg. are re- 
quired to evoke a response from platelets in ci- 
trated plasma. The temperature of incubation is 
also important; maximal release of 5 HT occurs 
when the reaction is completed at 37°C and no 
release is observed at 4 C. Platelets suspended 
in plasma previously heated at 56°C for 30 min- 
utes show no response to endotoxin, indicating 
that a heat labile plasma factor is required. 
Additional studies have shown that the action of 
endotoxin on platelets also results in the re- 
lease of platelet phospholipid and a bactericid- 
in against B. subtilis. 

These observations indicate that incubation 
of bacterial endotoxin with platelet-rich rab- 
bit plasma in vitro is associated with striking 
morphologic changes in platelets and transfer of 
several biologically-active substances from 
platelets to plasma. 


STUDIZS OF URINE FLORA AND SEDIMENT TO DETERMINE 
THE OCCURRENCE OF INFECTION, Janet Fischer, 
Dept. of Medicine, U. of N, Carolina School of 
Medicine, Chapel Hill, N. C. 

One hundred nineteen normal adults and 190 
patients with and without known renal disease 
were studied to develop criteria for the diagnosis 
of urinary tract infection, Qualitative and 
quantitative studies of sediment and urinary 
tract flora were compared, Specimens were 
obtained on the same person under different 
conditions ( ie,, concentrated early morning 
Specimens and dilute midday specimens) and —~ 
compared, Voided and catheterized specimens 
were studied to define the value and reliability 
of the methods of collection, Addis counts on 
normals and patients without known renal disease 
confirm the large range of error associated with 
this procedure, However, this study does reveal 
cases with abnormal rates of WSC excretion not 
revealed by other methods of study, From these 
data the best conditions are outlined for 
screening patients to determine the occurrence 
of urinary tract infection, The data show that 
voided urines obtained at the second morning 
voiding after overnight restriction of fluids 
which continues until the specimen is obtained, 
will reveal more abnormalities of the sediment 
than the other specimens studied, For cultural 
purposes this specimen is comparable to the 
first morning specimen when bacterial cpunts are 
negative or equal to or greater than 108/m1. 
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LOCALIZATION OF TRITIATED ERYTHROMYCIN IN ARe 
SCESSES. V.F. Garagusix & RE. Ritts, Jr. Depts. 
of Microbiology and Medicine, Georgetown U. Ifed. 
Center, \iashington, D.C. 

Propionyl erythromycin lauryl sulfate (H3E) 
was tritiated by the wWilzhach method to determine 
localization in normal tissues and abscesses. To 


compare the antibacterial activity to WE with un- 


tagged antibiotic, bioassays of both in identical 
concentration were determined against Sar. lutea. 
Radioactivity of H3E was determined in a liquid 

Scintillation counter. Following iv. injection 


of H3E mice were l:illed after 1 or 2 hours. Their 


homogenized organs were assayed for antibiotic 
level either by Oxford cup assay or radioactive 
counting. Abscesses were induced by i.v. inject- 
ion of S. aureus phage type 80/81D. After 3-10 
days 1 mg of H3= was injected into infected 
animals which were exsanguinated within 1 or 2 
hours. Frozen sections of organs were prepared 
for autoradiography. The data indicate +hat trit 
iation of erythromycin does not change its anti- 
bacterial activity and that radioactive counting 
provides an adequate tissue assay. Normal lung, 
liver and kidrey showed the largest amount of 
radisactivity. In infected animals equal or 
greater amounts were around and within renal ab- 
scesses, It is concluded that tritiation offers 
another techniaue for tissue antibiotic assay al- 
though possible that racicactivity and bacterio- 
static properties of erythromycin cannot te 
equated in long term experiments. It appears 
that H3E is able to enter renal abscesses equally 
or more readily than into surrounding normal 
tissue. 


ENDOTOXIN FEVER IN LEUKOPENIC ANIMAIS. Je Co 


Herion, Je Ge Palmer and Richard I. Walker. 
Dept. of Medicine, University of North Carolina 
School of Medicine, Chapel Hill, N. Ce 

Rabbits made leukopenic by nitrogen mstard 
administration have been reported to show a typi- 
cal febrile response to bacterial endotoxin. 
This study was undertaken to determine whether a 
correlation in degree of fever and persistance of 
gramlocytes could be obtained. Male albino rab- 
bite were made leukopenic by nitrogen mustard ad- 
ministration; two doses 8 hours apart resulted 
in maximal leukopenia | days after the initial 
injection. Endotoxin administered at this tine 
produced a biphasic fever; this was, however, 
significantly less than that produced in normals. 
Eleven animals with no circulating gramlocytes 
other than basophils showed no significant febrile 
response. Endogenous pyrogen in the form of 120 
mimate serum produced comparable febrile responses 
in normal, leukopenic and agramlocytic animals. 
The lethal effects of endotoxin were enhanced by 
prior treatment with nitrogen mustard. These ob- 
servations support the concept that endotoxin 
fever is mediated by polymorphonuclear leukocytes. 
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A CELLULAR BASIS FOR ACUTE INAPPARENT VIRAL 
INFECTION, Sidney E, Grossberg, Dept, of 
Bacteriology, Univ, of Minn,, Minneapolis, Minn 
The MM strain of the encephalomyocarditis vir, 
group has been noted to grow in mouse fibroblast 
cells with production of no obvious cytonecrogis, 
Virus effect in these cells could be demonstra 
however, in two ways, 1) When sparse cell pom) 
tions were infected, destruction visible at 10 
200x magnification became apparent by day 5 afte 
inoculation of virus, 2) When large cell popu, 
tions were infected, only enumeration of cells » 
replicate cultures showed a definite decrease ip 
cell numbers by days 5-7 after infection when cq 
pared to uninfected control cultures; occasion 
ally, minimal cellular destruction could be 
detected in large infected populations at the 
edges of otherwise normally appearing monolayer 
at 7-11 days, Maximum virus titers in cultural 
supernatant fluids were achieved rapidly, The 
amount of virus inoculated did not seem to inf], 
ence appearance of cytodestructive effect, My 
virus, therefore, appears to grow and destroy 
mouse fibroblast cells without visible cytopath: 
effect on large cell populations, This apparent 
protective effect of large cell populations ap 
pears to be related to the production of a resip 
tance-enhancing factor similar to an interferm, 
a host substance which has been shown to plays 
role jn vivo in recovery from viral infection, 


IMMUNITY VERSUS OBSTRUCTION IN THE GENESIS OF & 
PERIMENTAL HEMATOGENOUS CHRONIC PYELONEPHRITIS, 
B.W. Hunter, L.L. Souda* and J.P. Sanford. Dept, 
Int. Med., U. of Tex. Southwestern Medical School, 
Dallas. [ 

Immune mechanisms and obstructive uropathy cw 
stitute Important determinants In the course of 
experlImental hematogenous pyelonephritis; however, 
InterrelationshIps between these factors have no 
been clarified. The following studies define suc 
Interrelationships and form the basis for an hype 
thesis as to the genesis of experlmental chronic 
pyelonephritis. Pyelonephritis was produced in 
rats by Intravascular Injections of organisms (E. “i 
coll O-I11sB-4, E.coll 0-22, Klebsiella pneunoi- 
ae Type C and Proteus mirabilis) and renal mas- 
Sage. Renal Infectlon with strains of E.coll Is 
acute, self-IImited and evokes a vigorous |mmune 
response (mean titer 1:256). In contrast, Infec 
tion with a strain of K.pneumoniae Type C results 
In prolonged Infect lon (56 weeks) and Is Incape 
ble of evoking a vigorous Immune response to the 
capsular antigen (mean titer 1:1). Renal Infectle 
with a strain of Pr. mirabilis produces chronic 
progressive Infection, yet evokes a vigorous I 
mune response (agglutinin titer 1280-12640). This 
observation would seem to negate the Importance? 
Immunity as a determinant In the course of pyele 
nephritis. However, In contrast to E. coll and 
K. pneumoniae, Pr. mirablifs results In the deve: 
‘opment of urinary calcull and "endogenous" ob 
struction with subsequent hydronephrosis. Thus, 
chronic experimental pyelonephritis may be the 
consequence of |) failure of the Infecting orga 
ism to evoke an Immune response or 2) the prese@ 
of obstructive uropathy despite a vigorous Immuit 
response. 
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PYELONEPHRITIS OF PREGNANCY IN BACTERIURIC 
AND NON-BACTERIURIC WOMEN. Alan L. Kaitz, 
Dept. of Medicine, Harvard Medical School, and Beth 
Israel Hospital, Boston. 

A prospective study was carried out to determine the 
incidence of acute pyzlonephritis of pregnancy in women 
with asymptomatic bacteriuria and in a control group with- 
out bacteriuria. Clean-voided urine cultures were obtain- 
ed at the Ist clinic visit from 616 consecutive pregnant 
women followed to delivery. Of the 12 instances of acute 
pyelonephritis which occurred in the total group, 9 were 
in the 573 women without bacteriuria at their Ist clinic 
visit, incidence of 1.6%. Three instances of pyelonephri- 
tis dev: among the 43 women with a single culture 
over 10° Gram-negative bacteria/ml. at their Ist clinic 
visit, incidence of 7 .0% (.05(p¢. 1). However, all 3 in- 
fections occurred in the 17 women with persistent, asymp- 
tomatic bacteriuria who received no antibacterial drugs, 
incidence of 17.6% (p¢01) . Many instances of acute pye- 
lonephritis occur in women who do not have bacteriuria 
early in pregnancy. However, pregnant women with a- 
symptomatic bacteriuria, in contrast to non-bacteriuric 
women, have a significantly greater risk of developing 
acute pyelonephritis. In addition, as previously reported, 
many pregnant women with asymptomatic bacteriuria have 
impaired urinary concentrating ability suggesting the pres- 
ence of silent, active pyelonephritis. Preliminary results 
indicate that pregnant women with asymptomatic bacteri- 
uria and impaired concentrating ability are more likely to 
develop acute pyelonephritis than pregnant women with 
bacteriuria and normal concentrating ability. 


ANTIBACTERIAL ACTIVITY OF THE BRONCHOPULMONARY 
TREE. nzi*, G.M.Green™, L.Berman*, and 
s". Channing Laboratory, Thorndike 
Memorial Laboratory and Mallory Institute, Boston 

City Hospital and Harvard Medical School. 

Studies of the bacteriologic flora of the 
bronchial tree have been conducted using con- 
trolled bronchoscopic methods. In confirmation 
of older work, bacteria are found in bronchial 
secretions when there is evidence of chronic 
bronchitis or hilar obstruction; but ordinarily 
the bronchi are sterile. The sterility of the 
bronchial tree suggests that potent antibacterial 
mechanisms are operative. 

A simple aerosol apparatus, for mice, per- 
mitted inhalation of a sufficient number of bact- 
eria to cause 10? S.aureus to be found in quan- 
titative cultures of the lungs immediately after 
30 min. exposure. The inhaled organisms were 
broken down and disappeared from the lungs. 
Within 1 hr. 50% were gone. At 3 hours, 80% 
were not demonstrable and within 6 hours 95% or 
more of the original inoculum had disappeared. 
Alcohol, injected intraperitoneally in suffi- 
cient doses to produce motor instability, sig- 
nificantly delayed the rate of clearing of the 
staphylococci, as did corticosteroiis, starva- 
tion or exposure to ambient oxygen tensions of 
35-40 mm. Op. 

An antibacterial activity of the broncho- 
pulmonary tree is described which produces 
remarkably active clearing of bacteria, and is 
inhibited by circumstances that may have clini- 
cal relevance. 


STAPHYLOCOCCAL ABSCESS FORMATION IN MICE BY COLLO- 
DION BAG IMPLANTATION TECHNIQUE. Gow T. Lam*, 
Charlotte M. Witmer*, Francis J. Sweeney, and 
Robert 1. Wise**, Dept. of Medicine, Jefferson 
Medical College, Philadelphia, Pa. 

The pathogenicity of staphylococcal infection 
is not well understood, due to the complexity of 
the organism and lack of precise technique(s) for 
in vivo analysis of the pathologic components. A 
collodion bag implantation method greatly facili- 
tated this investigation. Collodion bags were 
made to permit passage of enzymes up to a molecu- 
lar weight of 110,000, but to exclude bacterial 
cells. Collodion bags filled with (1) washed 
Staphylococcus aureus, (2) culture supernatant 
and (3) cell walls were implanted into the peri- 
toneal cavity of mice. The animals were sacri- 
ficed after 5 days. The area surrounding the 
collodion bag showed typical clinical and patho- 
logical characteristics of a staphylococcal ab- 
scess. The bag was completely surrounded by a 
thick layer of fibrous tissue which retained its 
capsular shape on removal of the bag. Microsco- 
pic examination of the exudate showed presence of 
leukocytes, but no bacterial cells. Control 
animals were implanted with collodion bags filled 
with (1) sterile saline, (2) culture medium and 
(3) culture supernatant devoid of coagulase; 
these controls showed no encapsulation phenomena. 
Results from this work suggested that coagulase 
plays an important role in abscess formation, 
which observation was further substantiated by 
use of biological variants. Variants producing 
coagulase, but no hemolysin, formed subcutaneous 
abscesses while variants producing no coagulase, 
but containing hemolysin, are not invasive. 


PASSIVELY TRANSFERABLE SKIN SENSITIZING ANTIBODY 
TO RAGWEED AND DUST IN HUMANS WITHOUT HISTORY OF 
RHINITIS OR ASTHMA. J.H. Lindblad* and R.S. Farr. 
U. of Pittsburgh, Dept. of Medicine, Pittsburgh. 

It is common experience that intradermal tests 
with extracts of house dust and pollens sometimes 
elicit positive wheal and erythema reactions when 
applied to the skin of asymptomatic individuals. 
It is not known whether these reactions are due 
to non-specific irritation or to circulating skin 
sensitizing antibody. Accordingly, 100 asymptom- 
atic individuals were skin tested with graded: com 
centrations of extracts prepared from house dust 
and from pollens of ragweeds, grasses, and trees. 
The concentrated dust extract contained 0.009 mg 
N/ml and the concentrated pollen extracts con- 
tained 0.1 mg N/ml. All subjects tested denied 
ever having symptoms suggestive of respiratory 
allergy and a wheal 5 x 5 mm or larger was con- 
sidered to be a positive test. The incidence of 
positive reactions to these antigens ranged from 
50% for concentrated dust, 19% for 1:10 dust, 4% 
for 1:100 dust, 28-35% for concentrated pollens, 
3-8% for 1:10 pollen and 0% for 1:100 pollens. 8 
sera from patients who responded to 1:10 ragweed 
and/or dist were transferred to the skin of a non- 
reactive recipient and 5 of the 8 recipient sites 
gave strongly positive reactions to ragweed and/ 
or dust when tested 48-96 hours later. This 
study indicates that 5-10% of the asymptomatic 
population have skin sensitizing antibody to rag- 
weed and/or dust. This incidence approximates 
the occurrence of symptomatic pollenosis, but 85% 
of symptomatic patients have positive reactions 
to 1:100 pollens. 
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EPIDEMIOLOGY OF BACTERIURIA AMONG 
ELDERLY, CHRONICALLY ILL PATIENTS. 
Thomas W. Mou, Robert Siroty* and Paul 
Ventry*. Departmen: of Preventive Medicine, 
Upstate Medical Center, Syracuse, New York. 
The occurrence and persistence of signifi- 
cant bacterial genera in elderly, chronically 
ill patients are relatively unknown. Using, in 
parallel, tube dilution and 4 mm. loop inocula- 
tion of agar plates, 74 patients were studied, 
weekly, for eight weeks, the women in one 
summer, the men in the following summer. Of 
200 specimens from men and 194 from women, 
32% and 70%, respectively, were found to have 
in excess of 100,000 bacteria/ml. Aerobacter 
strains were present in about one-third of the 
female specimens, while Pseudomonads occur- 
red in 58% of the male specimens. Pseudo- 
monas strains were frequently present in males 
when the bacterial counts were low. There was 
no evidence of spread from patient to patient 
or via nursing personnel or instrumentation. 
The infecting bacteria remained unchanged in 
80% of males and more than 90% of females. 
Growth from the inoculation of a 4 mm. loopful 
of uncentrifuged urine was a more reliable 
index of significant bacteriuria than pyuria. 





ERADICATION OF STAPHYLOCOCCI FROM NASAL CARRIERS 
WITH TOPICAL DIMETHOXYPHENYL PENICILLIN. Donald 
T. Varga* and Arthur White. Dept. of Med., 
University of Louisville, Louisville, Kentucky. 

Treatment of nasal carriers of staphylococci 
in hospitals with topical or systemic antibiotics 
has often been difficult and unsuccessful. Four 
randomly selected groups of patients have been 
treated intranasally with either a placebo or 
with one of three preparations containing di- 
methoxyphenyl penicillin, a penicillin which is 
resistant to staphylococcal penicillinase. No 
change occurred in the number of staphylococci 
isolated from patients treated with placebo, but 
staphylococci were rapidly eradicated from both 
heavy and light carriers treated with dimethoxy- 
phenyl penicillin. Aerial dissemination of 
staphylococci was proportioned to the number of 
staphylococci isolated from the nose. Therefore, 
this offers one method for the control of se- 
lected carriers and of aerial dissemination of 
staphylococci within hospitals. 
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HYPERSENSITIVITY PNEUMONITIS, By H.O. Sieker, 
H. Nagaya* and M.K. Schauble*, Depts. of Medicine 
and Pathology, Duke University Medical Center, 
Durham, North Carolina 

The role of autoimmune mechanisms in pulmonary 
disease, particularly interstitial pneumonitis 
and fibrosis, has been suggested from experimen- 
tal and clinical observations. It was the purpose 
of this study to investigate the changes produced 
in rats by intravenous (I.V.) and intratracheal 
(1.T.) imjections of rabbit anti-rat-lung serum 
and the 1.V. imjection of rabbit anti-rat-elastin 
and anti-rat-collagen sera. The effects of corti. 
costeroids, heparin and protein deficient diet 
on the production of lesions were evaluated algo, 
Of 22 rats receiving anti-rat-lung serum 1.V., 
68% died immediately with pulmonary edema. The 
remaining rats, killed at 4 hours to 7 days, 
showed consolidation and arteritis. Sixteen rats 
received anti-rat-lung serum I.T., and 24% died 
immediately. The remaining, sacrificed at 1 to4 
days, had consolidation with edema and hemorrhage 
in the alveolar walls. Of 28 rats given anti-rat- 
elastin serum 1.V., 56% died of pulmonary edema. 
All but 8 showed edema and alveolar hemorrhage. 
No changes were noted in the lungs of rats re- 
ceiving anti-rat-collagem serum 1.V. Cortico- 
steroids and heparin did not prevent the lung 
lesions im groups of 1] rats exposed I.V. to anti- 
Tat-lung serum. Of 15 rats on protein deficient 
diet for 5 to 7 weeks with a decrease in gamma 
globulin, mo deaths occurred after 1.V. injection 
of anti-rat-lung serum and only 4 showed histo- 
logic changes. These data suggest that antibodies 
against lung tissue, particularly the elastin 


portion, may be capable of producing certain 
pulmonary diseases. 


IMMUNOLOGIC CHANGES ASSOCIATED WITH RELAPSE AND 
REINFECTION IN TULAREMIA. Kenneth L. Vosti, Martha 
K. Ward* and William D. Tigertt*. U.S. Army Med, 
Unit, Fort Detrick, Md. 

The defect in patients with a relapse in dis- 
ease or later reinfection has not been reflected 
by standard serologic methods. The occurrence of 
relapse in 5 and reinfection in 1 among 39 pa- 
tients with laboratory acquired tularemia prompted 
a@ search for a serologic technique which might il- 
lustrate this defect in the host immune system. A 
soluble antigen was prepared from sonic vibrated 
whole cells and used im an agar gel diffusion sys- 
tem. Only 1 baseline serum contained a precipitis 
line although 33 of 39 contained agglutinins at- 
tributable te prior immunization. The sera of pa- 
tients witheut a relapse or reinfection contained 
multiple lines at the discontinuance of therapy. 
The maximum number of lines was present by the 4th 
or 5th week of disease. The development of precip 
itins paralleled the agglutinin response. Patients 
with a relapse showed an absence(3/5)of lines at 
the completion of therapy although agglutinins 
were present. There was a lag in the development 
of the maximum number of limes as well as in the 
levels attained. The presence of one system seems 
particularly important in regard to protection 
from relapse. A single patient with proved rein- 
fection failed to develop significant precipitins 
although an agglutinin response of 1:1280 was at- 
tained during his first infection. His precipitia 
response was normal follewing reinfection. These 
data show the serial development of agar gel pre 
cipitin patterns in patients with tularemia. They 
also reveal a defect in certain patients which 
seems to represent or to closely parallel protec: 
tion from relapse and reinfection. 
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FURTHER STUDIES OF THE STEROID WITHDRAWAL SYNDROME 
1.1. Amatruda, Jr., M.M, Hurst* and N.D. D'Esopo* 
VA Hospital, West Haven, Conn, and Yale Univ. 
School of Medicine, New Haven, Conn, 

A syndrome characterized by varying degrees of 
anorexia, nausea,lethargy,arthralgia, desquamation, 
weakness and weight loss may occur after withdrawal 
of steroid or steroid-ACTH therapy, Insufficiency 
of the hypothalamic-pituitary-adrenal system (H.P. 
A.) hypercalcemia and Vitamin A intoxication have 
been considered in attempts to explain the syn- 
drome, Earlier studies employing insulin-induced 
hypoglycemia demonstrated the integrity of the H, 
P,A, system after withdrawal of steroid-ACTH Rx. 
In the current investigation,patients treated with 
prednisone and ACTH concurrently for 3-6 months 
were studied after steroid-ACTH withdrawal, The 
syndrome varied in frequency and intensity, The 
serum calcium level was normal (6 patients) at the 
time of symptoms, Vitamin A levels (range 124-398 
1,U.: 7 patients)were usually higher than normal 
controls (92-243 I.U.) but well below the values 
reported in Vitamin A intoxication, The H.P.A. 
system was evaluated by administering SU 4885 (500 
mgeqe4 h x 5 or 750 mg.q.4 h x 6) and measuring 
urinary 17 ketosteroids and 17 ketogenic steroids, 
The lower dose did not cause a consistent rise in 
urinary steroids, even in controls, The higher 
dose caused a varying rise in ketogenic steroids 
in all patients with the response usually less 
than in controls, suggesting some degree of H.P.A. 
hypofunction, However, some patients with the 
syndrome responded dramatically to SU 4885. The 
etiology of the syndrome is still obscure, 


STUDIES OF TRIGLYCERIDE METABOLISM IN 
HYPERCHOLESTEROLEMIA, HYPERLIPEMIA, AND 


ATHEROSCLEROSIS WITH TRIOLEIN I-131. 

David R. Tassett +, Peter T. Kuo s+, and 

Radley L. conn. Robinette Foundation, 

Tosprtal- of the University of Pennsylvania. 
Triglyceride metabolism was compared in 

10 patients with pure hypercholesterolemia 


(6 with clinical atherosclerosis), in 10 
patients with hyperlipemia (hypertrigly- 
ceridemia, with or without hypercholeste- 
rolemia; 6 with atherosclerosis), and in 
controls. Triolein I-131 was given orally 
and intravenously, and fasting serum tri- 
glycerides and cholesterol were determined. 
In patients with pure hypercholesterolemia, 
oral and intravenous whole blood and tri- 
chloracetic-acid-precipitate (TCA) radio- 
activity curves were normal. By comparison, 
the curves after oral triolein administra- 
tion to patients with hyperlipemia showed 
high and delayed peak values, and high 
aj-hour values; following IV triolein, 
increased incorporation of radioactivity 
into the TCA precipitate was noted at 4, 

2, and | hours. The findings suggest that 
triolein tests are generally normal in 
patients with pure hypercholesterolemia, 
even when associated with atherosclerosis. 
Abnormal triolein tolerance tests appear 
to be related primarily to abnormalities 

in triglyceride metabolism, and not neces- 


sarily to the presence of clinical athero- 
sclerosis. 


STIMULATION OF ANTERIOR PITUITARY GLUCOSE OXIDA- 
TION BY NEUROHUMERAL AGENTS. Samuel H. Barondes* 
Phyllis Johnson* and James B. Field, National 
Institutes of Health, Bethesda, Maryland. 

Epinephrine (2 x 10°°M), norepinephrine and 
serotonin (2.5 x 10-6mM) stimulate the in vitro 
oxidation of glucose-1-cl4 to cl4o by beef 
anterior pituitary slices and rat cerebral corti- 
cal fragments but not by slices of rat liver or 
testis. The effect is demonstrable with 15 minute 
incubations. Glucose-6-cl4 and pyruvate-2-cl4 
oxidation is not influenced by these agents. No 
significant increase in the glucose uptake of 
anterior pituitary slices could be demonstrated. 
Many related amines and aldehydes also stimulate 
glucose-1-cl4 oxidation by beef anterior pituitary 
whereas the corresponding acids and alcohols are 
ineffective. Monoamine oxidase inhibitors block 
the stimulation produced by the amines but not 
the stimulation produced by the aldehydes. 

The observed increase in glucose oxidation is 
felt to represent a possible biochemical correlate 
of the physiological action of these neurohumeral 
agents on the anterior pituitary. The finding 
that the stimulation induced by the amines is 
blocked by monoamine oxidase inhibitors suggests 
that conversion to the aldehyde is necessary for 
activity. Since the acids and alcohols are 
inactive, the aldehyde is believed to be the 
active agent. It is suggested that one function 
of monoamine oxidase may be to catalyze the con- 
version of its hormone substrates to an active 
form. 


LIPID METABOLISM IN RAT ADIPOSE TISSUE DURING 

GING. William Benjamin and Alfred Gellhorn* 
(intro. by Paul] Marks). Dept. of Medicine, Coll. 
of Phys. and Surgs., New York. 

In vitro studies of lipid metabolism in 
adipose depots of rats from 38 days to 647 days 
of age have shown changes which may contribute to 
the relative increase in body fat which occurs 
with aging. Using C14 tagged substrate, a marked 
decrease in rates of acetate and palmitate incor- 
poration into the mixed lipids occurred during 
aging. Rates of de novo fatty acid synthesis, 
from acetate were as much as 30 times greater in 
young than in old rats whereas palmitate incor- 
poration was three times greater in the young. 

At all ages, the rate of subcutaneous adipose 
tissue lipid biosynthesis was approximately one- 
fifth the epididymal, mesenteric and perirenal 
adipose tissues. 

The rate of oxidation of palmitate to CO, was 
similar in adipose tissue from young and old rats. 
In the absence of glucose, however, there was a 
3-fold increase in palmitate oxidation by the 
young tissue, but no increase in the old. 

The rates of release of free fatty acids from 
the epididymal fat of young and old tissue were 
the same under control conditions. On the 
addition of epinephrine there was a 3-fold 
greater increase in free fatty acid release from 
the young adipose tissue than from the fat of 
old animals. 

The lesser response in oxidation of fatty 
acid and in the release of free fatty acid under 
stressful conditions, of old adipose tissues as 
compared to young, may facilitate the accumula- 
tion of fat during aging. 
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EFFECTS OF AN ORAL HEPARINOID ON FAT TOLERANCE. 
Donald Berkow!tz**, Asher Woldow, and David 
Sklaroff.Albert Einsteln Med. Center, Phila., Pa. 

It Is well known that parenteral administra- 
tlon of heparin effects a prompt clearing of 
lipemic serum. Oral heparin Is Ineffective for 
this purpose and when given sub! ingually Its 
absorption Is erratic and non-predictable. 

The ant!i-l!pemic effects after ora! administr- 
ation of a new highty sulfated polysaccharide 
hepartnold (Riker 560) has been studied during 
the course of radioactive fat tolerance tests In 
a group of patients with hypercholesterolemia 
and coronary artery disease as compared with a 
prior base line study using the same procedure 
but without the heparinold. 

After 2-3 gms. of the agent clearing factor 
could be demonstrated In each case In vary!Ing 
amounts by In vitro I!polysis technics. This 
could be correlated with definite decreases In 
the post-prandia! rise In serum turbidity, 
triglycerides, and whole blood and lipid blood 
radioactivity concentrations. 

The present results Indicate that Riker 560 
Is an active oral lipolytic agent. 





A RAPID METHOD FOR INDIVIDUALLY ASSESSING HORMONAL 
BINDING BY THYROXINE-BINDING PROTEINS, Lewis Brav- 
erman* and Sidney H. Incbar, Thorndike Laboratory 
(Harvard), Boston City Hospital, Boston, Mass, 

Diagnostic tests of thyroid status based upon 
protein-hormone interactions in whole serum are in- 
fluenced by abnormalities in either of the two ma- 
jor thyroxine-bindin: proteins, TBG and prealbumin 
(TBPA), Thus, RBC uptakes of triiodothyronine are 
often high in non-thyrotoxic "sick" patients when 
TBPA-bindins is decreased. Such discrepancies can 
be resolved only by electrophoretic assessment of 
binding, which is time-consumin,, A method was 
therefore sought which would measure rapidly the 
binding activity of TBG and TBPA and eliminate - 
artifacts in the diagnosis of thyroid disease, 

D-thyroxine (D-T,) binds firmly to TBG, but not 
to TBPA; the converse is true of tetraiodothyro- 
acetic acid (TA,), Individual uptakes of these 
hormones in vitro by an exchange resin, IRA-400 
(pH 5.0), were measured in sera from 85 patients 
and correlated with electrophoretic analyses for 
TBG and TBPA, Resin uptakes of D-T, were indepen- 
dent of changes in TBPA, varied inversely with ths 
bindin; capacity of TBG, and directly with the PBL 
Thus, D-T, uptakes were normal in sick patients, 
low in myxedema and pre.nancy, and hizh in thyro- 
toxicosis, Uptakes of TA, were independent of 
TBC and PBI, were not correlated with clinical 
diammosis, but were si. nificantly correlated with 
the bindin, capacity of TBPA (r = - 0,05). 

The separate measurement of resin uptakes of 
D-T, and TA, appears to provide a rapid means for 
specifically assessing hormonal bindin, by TBC 
and TBPA and for dia,nosin, disturbances in thyr- 
oid economy associated with alterations in the 
thyroid hormone-plasma protein interaction, 


LIPID PEROXIDE FORMATION BY ADIPOSE TISSUE (A,T,) 
IN VITRO. William G, Blackard*, Michael F, Balj 
F L, En Division of Endocrinology, e 
Duke University Medical Center, Durham, N.C, 
Lipid peroxides, measured by the thiobarbitury 
acid reaction, accumulate in tissue ard medium 
during aerobic incubation of adipose tissue in 
albumin-containing media. Peroxide production i; 
enhanced by adrenaline and ACTH. Anaerobivsisay 
antioxidants inhibit peroxide but not free fatty 
acid (FFA) production, Peroxides are water sol- 
uble and not extracted in the Dole FFA procedure, 
Albumin promotes lipid peroxidation through 
factors which are removed by dialysis and EDTA 
treatment, rather than by binding FFA. Activity 
of dialysed albumin is restored by addition of 
ascorbic acid, but both Fett and ascorbic acid 
are required to activate dialysed, EDTA treated 
albumin. Fett and ascorbic acid support peroxide- 
tion by adipose tissue in albumin-free media, Ip 
a glucose-free medium FFA and peroxides increase 
in parallel. Glucose and insulin suppress FFA 
but not peroxide production, presumably because 
FFA are reesterified by A.T. while the peroxides 
are relatively non-utilizable. Hence peroxides 
serve as a measure of lipolysis while FFA re- 
present net balance between lipolysis and re- 
utilization. Hypophysectomy disproportionally re 
duces peroxide formation over FFA release. Sup- 
plementation of chow diet with tocopherol reduces 
peroxide formation in normal rats, suggesting 
E deficiency as a contributing factor in normal 
but not hypophysectomized rats. Toxic effects of 
peroxides on A.T. metabolism must be considered, 


EVALUATI' N OF TiC) EFPHCTS OF COLNZY-FE A OH THE 
ANAEROBIC GLYCCIYSIS OF iS TURTHYRUID LIVER 
SLICES; Edward A. Brunner and H.A. Spirtes 
(intro. By AIbert Brest). Dept. of Pharnacology, 
Hahnenann Hedical College, Philadelphia. 
LeBreton et al. have recently renorted that 
anaerobic glycolysis of rat liver slices can be 
doubled by in vitro addition of thyroxine and Cos 
but not by thyroxine alone. In addition Tabach- 
nick and Bonnycastle have indicated that the liver 
CoA level can be markedly influenced by the 
thyroid state. By chanring the suspending medium 
to a hypertonic co-factor enriched medium we have 
denonstrated a six to tenfold increase in glyco- 
lytic rate of rormal liver slices. lyperth:roid 
liver slices are resistant to this increase. In 
view of these facts investiration of the effects 
of added CoA on flycolysis of hyperthyroid Liver 
slices in enriched medium was indicated. Results: 
Anaerobic Glycolvsis of Rat Liver Slices 
Hypertonic Enriched ‘edsum Y Tactage/ne dry wt 


Normal 32.0 = 6,0 

Hyperthyroid &.0 + 1.0 

Hyperthyroid + CoA 6.2 21.2 
Tyrodes Solution 

Normal 6.0 + 1.7 

lormal + CoA Loo # 1.5 

Normal + CoA and Thyroxine L.9 ¢ 1.9 


a values om vasis of 60 min. incuvation 
It can be seen that the results of Lebreton could 
not be verified, nor could CoA be demonstrated to 
cause stirmlation of the rate of anaerobic 
flycolysis of hyperthyroid liver slices. The 
resistance of hyperthyroid liver slice glycolysis 
to stimmlation remains to be exnlained. 
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DIRECT MEASUREMENT OF INTRACELLULAR pH WITH GLASS 
MICRO ELECTRODES. Norman W. Carter. Dept. of Int. 
Meds, Us of Tex. Southwestern Med. School, Dallas. 

Measurements of intracellular pH in mammalian 
muscle have utilized indirect methods which are 
open to serious criticism. Until the present time 
electrodes suitable for directly measuring intra- 
cellular pH of mammalian cells have not been avail- 
able. To measure intracellular pH satisfactorily 
pH electrodes must: |) have sufficiently small tip 
diameters to avoid damaging the cell, 2) be sensi- 
tive to small changes in pH, 3) have the pH sensi- 
tivity sharply limited to that portion of the elec- 
¢+rode within the cell, and 4) have a reference 
electrode within the same cell to obviate electri- 
cal errors arising from the cellular transmembrane 
potential. To meet these requirements a double- 
barreled micro pH electrode has been developed 
which permits both the pH and the reference elec- 
trodes to be inserted simultaneously into the same 
cell. The pH side of the electrode, made of 
Corning O15 pH glass, has a closed tip; the refer- 
ence side, made of high impedance soda-lime glass, 
has an open tip. The combined tip diameter is 
1-2. The pH sensitivity of the glass electrode 
is inhibited over all but the terminal 10-1I5p by 
application of a glass stain. Both the pH and re- 
ference electrodes in a series of standard buffers 
is linearly related to pH over the range of 4.0 to 
8.0 with a slope of 30 to 40 mV per pH unit. In 3 
normal rats, muscle pH's were 6.78, 6.80, and 6.78, 
In each rat, acute respiratory acidosis (breath- 
ing 10% CO>) rapidly lowered muscle pH to 6.5. 
This rapid response to increased pCO, indicates 
that the electrode maintains its pH sensitivity 
while in the cell. 


METABOLISM OF ALDOSTERONE IN NORMAL 
SUBJECTS AND PATIENTS WITH CIRRHOSIS, 
W,S. Coppage, D. Island*, A. E. Cooner™, & G. W. 
Liddle, Vanderbilt Univ. , Nashville, Tenn. 
Metabolism of d-aldosterone (the natural iso- 
mer) has been studied in ll normal and 6 cirrhot- 
ic subjects utilizing 7-H>-d-aldosterone. Although 
effective parenterally in doses as low as 0.4 mg. 
per day, d-aldosterone given orally failed to mod- 
ify electrolyte excretion in doses up to 4.0 mg. 
per day. Inactivity was due to rapid hepatic meta- 
bolism rather than poor absorption;the stepoid 
was almost totally inactivated during a single 
passage through the normal liver. After IV in- 
jection 17-H>-d-aldosterone disappeared from pla- 
sma with a mean half-time of 36 minutes in nor- 
mals;this was slowed to 67 minutes in cirrhotics. 
In normals 8% of the injected dose appeared in 
the first 24 hour urine as pH 1 extractable aldo- 
sterone ("free'' + ''3-oxo-conjugate"); in cirrhot- 
ics, 19%, Normals excreted 39% of injected dose 
as tetrahydroaldosterone glucuronide in 24 hours 
while cirrhotics excreted only 28%. Mean daily 
aldosterone secretion in normals was 170 mcg. ; 
in cirrhotics, 700 mcg, Normal individuals whose 
aldosterone secretion was elevated by dietary 
sodium restriction showed normal plasma dis- 
appearance and urinary metabolite pattern. These 
data indicate the important role of the liver in 
converting aldosterone to its inactive "tetrahydro" 
metabolite, High aldosterone levels in cirrhotics 


are due to a combination oi hypersecretion and 
metabolism. 
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THYROID ACTIVITY AND LIPOPROTEIN LIPIDS. Louis 
Cohen*, BR. J. Jones and Lijubica Dobrilovic*. Dept. 
of Medicine, Univ. of Chicago, Chicago, Illinois. 
The changes in lipoprotein lipids which occur 
in myxedema (MYX) and hyperthyroidism (HT) and 
during Na-d-thyroxine therapy have been investi- 
gated. The total (TC), ester (EC) and free (FC) 
cholesterol, phospholipid (PL) and total lipid in 
serum and 3 ultracentrifugally separated serum 
lipoproteins were measured. In MYX, the serum 
lipid concentrations were 2-3X greater than found 
in HT; the lipoprotein fraction of density < 1.019 
(VLD) contained 2.5X more sterol and 2X more PL; 
the fraction of density 1.019-1.063 (LD) con- 
tained 4X more sterol and PL; and, with one excep- 
tion, the fraction of density >1.063 (HDL) con- 
tained equal quantities of sterol and PL. In KT, 
the TC in LD lipoproteins, normally 2-3X that 
found in HDL lipoproteins, comes to nearly equal 
that of the latter fraction. Although roughly 
equal amounts of PL are normally carried in the 
LD and HDL fractions, in MYX the former carries 
1-2X, and in HT, 1/3 to 1/2, that of the latter. 
Na-d-thyrexine therapy reduced all the serum lip- 
ids by inducing changes in the lipids of the VDL 
and LD lipeproteins in one euthyroid patient, and 
in all the lipoprotein fractions in ene MYX pa- 
tient. The EC:FC ratio as well as the TC:PL ratio 
were also reduced during drug therapy. These find 
ings indicate that the lipids in the lipoprotein 
fractions separated here are not influenced to a 
similar degree by abnormal thyroid activity. 


MATHEMATICAL MODEL FOR THE STUDY OF THE META- 
BOLIC PATTERN OF SULFATED MUCOPOLYSACCHARIDES 
(SMFS). Richard G. Cornell* and John T. 
Galanbos , Atlanta, Georgia. 

There is no simple method for the clinical 
study of SMPS metabolism. Mathematical models 
were formulated to describe the metabolic 
patterns of SMFS, based on the assumption that 
almost all SO}, retained by the organism is 
incorporated into SMPS; that an insignificant 
fraction of injected SO), is excreted in the 
feces; that metabolised and injected SO}, is* 
measurable in the urine. The model is based 
on 34 studies in 32 patients who were given 
100 mc, S-35 0), I.V. and the serum and urine 
radioactivity, SO), specific activity were 
measured sequentially for 72 hours, A four 
compartment model consisting of extra-cellular 
fluid, a rapidly exchanging and a slowly 
exchanging metabolic pool and urine compart- 
ments adequately described our data. A 
relationship was suggested between the meta- 
bolic turnover rates computed for this model 
and the pathologic physiology of the cases. 
Three studies performed on one patient before, 
during, after cortisol therapy demonstrated 
an impairment of the incorporation of sulfate 
in the metabolic pool during glucocorticoid 
therapy. 
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THE HUMAN PHARMACOLOGY OF A NON-STEROIDAL ALDOS- 
TERONE ANTAGONIST. Archer P. Crosley, Jr., Le 
Ronquillo* and Fred Alexander*. Department of 
Clinical Research, Mercy-Douglass Hospital 
Philadelphia, Penna. 

Previous animal studies by Wiebelhaus et al 
suggested that 2,4,7 triamino 6 phenylpteridine 
was an aldosterone antagonist. The present study, 
performed on 2) individuals, was done to deter- 
mine the pharmacological activity of this agent 
in man. The compound, despite a low in-vitro 
solubility, is absorbed and appears in the urine 
within 15 minutes following oral administration. 
The excretion pattern of the drug was characteriz- 
ed, followinr sinzle oral doses of 50-300 Mey 
by a rapid rise with a neak at 6-8 hours followed 
by a fall off such that only trace amounts were 
present at the end of 2h hours. The increased 
excretion of sodium was well correl=ted, from a 
temporal standpoint, with such findings. Failure 
of the agent to alter the excretion rates of 
Porter-Silber chromogens and 17 keto-steroids, as 
well as its ability to completely antagonize the 
sodium retaining activity of compound F, suggest 
that its anti-mineralocorticoid activity takes 
place at the renal tubular level. 


RESPONSE OF THE HYPOGLYCEMIA OF MILD DIABETES 
AND PREDIABETES TO TOLBUTAMIDE. Peter G. Econo- 
mou*, W. Ryan*, and Theodore B. Schwartz,** Sec- 
tion of Endocrinology and Metabolism, Presbyterian 
St. Lukes Hospital and University of Illinois. 
The use of a hypoglycemic agent to relieve 
hypoglycemia seems paradoxical. However, in pa- 
tients with diabetic hypoglycemia, tolbutamide 
therapy, by eliminating the early lag in post- 
prandial insulin secretion, may lead to a reduc- 
tion in the later inordinate rise in plasma insu- 
lin (Yalow and Berson, Diabetes 9:254, 1960) and 
thus prevent hypoglycemia. The diagnosis of hypo- 
glycemia secondary to pre-or mild diabetes was 
based on: (1) Distinctive, repeated clinical 
episodes of post-prandial hypoglycemia (13 pa- 
tients); (2) Abnormality of one or more of: (a) 
5 hr. oral glucose tolerance test (OGTT) (10 pa- 
tients), (b) glucose disappearance rate (7 pa- 
tients) and (c) IV tolbutamide response (8 of 10 
patients); (3) A late fall in blood glucose to 
less than 65 mg.% (mean maximal fall was 47.8 mg. 
% in 13 patients). In addition, other stigmata 
such as a family history of diabetes, glycosuria 
during pregnancy, large birth weight, and large 
birth weight of offspring were noted. Treatment 
has been adequate in 10 patients. Im 5 of these, 
repeat OGTT revealed reversion to normal in 3, 
improvement in 1, and no change in 1. Nine of 
the 10 patients noted disappearance or reduction 
of symptoms of hypoglycemia. On the basis of 
these preliminary data, a more extended clinical 
trial is in progress since treatment of the early 
diabetic state may also be important in the pre- 
vention of frank diabetes mellitus. 
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INHIBITION BY ACTH OF ENZYMIC PYRIDINE 
NUCLEOTIDE TRANSHYDROGENATION IN THE 
ADRENAL. J.T. Dowling, M. Sigel” and 
E. Y. Yamada". VA Center and the University of 
California Medical Center, Los Angeles, California, 
As in the case of lipid synthesis generally, steroido- 
genesis depends upon the availability of reduced tri- 
phosphopyridine nucleotide (TPNH). Stimulation of 
adrenal steroidogenesis should therefore be associated 
with activation of meehanisms which increase supplies 
of TPNH. Among these could be a reduction in the 
transfer of H from TPNH to DPN. Since the transfer 
is enzymatically mediated in several tissues (Stein, 
Kaplan and Ciotti), studies were made of this reaction 
in adrenal mitochondrial preparations. TPNH-DPN 
transhydrogenase was found in rat and bovine adrenals 
and was destroyed by boiling and exposure to p-chloro- 
mercuribenzoate, In vivo, both ACTH and TSH (1 or? 
units/animal daily for 3 days) increased adrenal 
weight and mitochondrial content 10 to 30% but exerted 
contrasting effects on transhydrogenation, TSH stimu- 
lated transhydrogenation in adrenal and other tissues, 
Saline injected animals exhibited adrenal weight in- 
crease and depressed transhydrogenation when com- 
pared with animals not handled. ACTH further de- 
pressed activity 15 to 30% and affeeted only the adrenal, 
In vitro, the trophins (1 unit/gram adrenal tissue) 
exerted similarly divergent responses in bovine adreml 
homogenates, The phenomenon is thus eonsistent with 
an indirect or direet effect of ACTH on transhydrogen- 
ation which favors steroidogenesis. 


A RELATIONSHIP BETWEEN FREE FATTY ACID METABOLISM 
AND HYPERLIPEMIA. S iedber, R eint* 
D ff and E tes, Jr. Dept. of 
Medicine, Duke Univ. Med. Center and VA Hospital, 

Durham, HN. C. 

Previous studies in the hyperlipemias have 
shown impairment in the clearing of plasma tri- 
glycerides (TG). Because plasma TG is known to 
be derived in part from plasma free fatty acids 
(FFA), a study was undertaken to determine the 
role of overproduction as well as the role of de- 
layed clearing in these diseases. The incorpore- 
tion of plasma FFA into plasma TG therefore was 
studied in 7 patients with different types of hy- 
perlipemia, Plasma TG specific activity (S.A.) 
was measured for 24 hours gfter I.V. edministre- 
tion of palmitic acid-1-c!”, The data permitted 
calculation of:1) the fraction of FA label ini- 
tially appearing in that portion of the total 1% 
pool represented by the plasma TG, and 2) the 
fractional turnover rate of plasma TG. The re- 
sults indicated that all patients studied had « 
slower fractional turnover rate of plasma T¢ (> 
7% per hour) compared to a group of 13 normals 
(10-35% per hour). In addition, individuals with 
essential hyperlipemia could be separated into 
those who incorporated an abnormally large frac- 
tion of FFA inte TG (18% and 20%) from those whe 
fell into the normal range (4 to 9%). .A ketotic 
hyperlipemic diabetic and a patient with nephrotic 
syndrome also exhibited overincorporation of FPA 
into TG (17% and 19%). 
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INCREASE IN HYDROCORTISONE SECRETION BY 
CONSTRICTION OF THE THORACIC INFERIOR VENA 
CAVA AND ITS PREVENTION BY NEPHRECTOMY 

t Kingsbury*, William R. Drucker 
and Randall H. Travis*, Depts. of Surg., Med., 
Physiol., Western Reserve U., Cleveland, Ohio 

The effect of constriction of the thoracic inferior vena 

cava(IVC)on hydrocortisone(F)secretion was studied in 
acute experiments on normal and nephrectomized dogs 
anesthetized with Nembutal. Adrenal venous blood was 
collected intermittently for determination of F by isotope 
dilution and Porter-Silber methods. Thoracic IVC con- 
striction caused a fall in arterial pressure and a rise in 
venous pressure "behind" the constriction in all dogs. F 
secretion rose consistently within 30 minutes in normal 
dogs (increase 4.01 pg/min*0.97). There was no signifi- 
cant rise in nephrectomized dogs. Release of IVC con- 
striction resulted in decreased F secretion after one hour. 
A possible receptor role of the kidney was tested by in- 
creasing renal venous pressure(infrahepatic IVC constrict- 
ion)or decreasing renal arterial pressure(suprarenal aortic 
constriction)in other experiments. Neither stimulus in- 
creased F secretion. To test the possible role of the 
kidney in mediating the adrenal response to other stimuli, 
some dogs were burned(3rd degree). Preliminary results 
indicate that nephrectomized dogs showed small or absent 
increases of F secretion in response to this stimulus, 
while normal dogs showed maximal increases. The re- 
sults suggest that the kidney plays some role in the 
control of F secretion. 


EXCRETION OF 5-HYDROXYINDOLEACETIC ACID (5-HIAA) 
FOLLOWING BURNS. Ralph S. Goldsmith, Billy W. 
Evans*, and Jerl P. Roberts*, U.S. Army Surgical 
Research Unit, Brooke Army Medical Center, Ft Sam 
Houston, Texas. 

Because of the observation that many clinical 
findings in the burned patient are identical to 
those produced in the normal subject by injection 
of serotonin, a study was undertaken of the uri- 
nary excretion of 5-HIAA by burned patients and by 
experimentally burned rats. Ten burned patients 
were observed for perfods of 4-117 days, and it 
was noted that the 5-HIAA excretion remained per- 
sistently low (often less than 1,0 mg./day) from 
shortly after the burn until convalescence ensued. 
Rats were studied prior to being burned and were 
found to excrete a mean of 24.0 micrograms 5-HIAA/ 
rat/day. Immediately after being burned, their 
5-HIAA excretion dropped to less than 5.0 micro- 
grams and then rose by the fourth post-burn day to 
73.0 micrograms. The low urinary excretion was 
not a function of low urinary volume. Cyprohep- 
tadine, a potent serotonin antagonist, altered 
neither the mortality nor the 5-HIAA excretion of 
the burned rats. These data support the view that 
there {s an alteration in the metabolism of sero- 
tonin following a severe burn, but the exact 
change {s not yet elucidated. However, we believe 
that the decrease in excretion of 5-HIAA may be a 
reflection of increased retention or a different 


degradation pathway rather than of decreased 
tissue content. 
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EFFECT OF ALLOXAN DIABETES ON STEROID METABOLISM. 
Leonard D, Garren and George F. Cahill, Jr., 
Department of Medicine, Peter Bent Brigham Hos- 
pital and Baker Clinic Research Laboratory, Har- 
vard Medical School, Boston, Mass. 

Clinical observations suggest that hypophysec- 
tomy or adrenalectomy may alleviate some compli- 
cations of diabetes. Attempts to explain this on 
altered steroid metabolism have produced conflict- 
ing results. To further elucidate this problem, 
studies on the enzymology of steroid reduction in 
normal and alloxan-diabetic female rats were under- 
taken. Others have shown that liver metabolizes 
& 4-3 ketosteroids by reduction of the 4-5 double 
bond, followed by reduction of the 3-ketone and 
then conjugation with glucuronic acid. The rate- 
limiting step in this sequence isapparently the 
initial reduction of the 4-5 double bond. Two 
enzyme systems catalyze this reaction, one assoc- 
fated with the microsomal fraction produces 5 a- 
reduced 3-ketosteroids and the other, associated 
with the supernatant fraction, produces 5 g-re- 
duced 3-ketosteroids., Both require TPNH as co- 
factor. In our experiments, confirming previous 
work, glucose-6-phosphate dehydrogenase is dimin- 
ished in the alloxan-diabetic liver, suggesting 
decreased TPNH generation. However, assay of 
corticosterone reduction by liver slices from 
normal and alloxan-diabetic rats showed signifi- 
cantly slower rates in the latter group. Assay of 
the soluble (3-keto A4, 6 reductase) enzyme 
showed equal activity in both groups whereas there 
was a marked decrease in the activity of the 
microsomal (3-keto 4 4, q@ reductase) enzyme in 
the alloxan-diabetic. This specific enzyme defect 
suggests abnormal steroid metabolism in alloxan- 
diabetic rats. 


CALCIUM-45 KINETICS IN PAGET'S DISEASE OF BONE. 
Richard Goldsmith and Harvey C. Knowles. 
Radioisotope Service, V. A. Hospital and Metabo- 
lism Laboratory General Hospital, Cincinnati, 0. 
Eight patients with varying degrees of skeletal 
Paget's were studied. Four "typical" examples 
of osteoporosis, one immobilization osteoporosis 
and one control subject were also studied. The 
purpose was to compare the kinetics of radio- 
calcium in Paget's disease with the degree of 
skeletal involvement and with subjects having 
different skeletal diseases. Each study involved 
the analysis of urine, stool and blood obtained 
from hospitalized patients under "balance study" 
conditions for calcium, phosphorus and radio- 
calcium content. The data suggest a direct 
correlation between the size of the eventual pool 
of radiocalcium distribution and the severity of 
the skeletal Paget's. The same relationship was 
found between the severity of the disease and the 
fractional rate of change of the pool during the 
early phase of each study. Immobilization 
appeared to produce similar kinetics. The effect 
of adrenocortical steroid therapy on the radio- 
calcium kinetics of Paget's disease was studied 
also. The effect was an alteration in both 
parameters toward normality. The opposite effect 
was noted in the control subject. As a result of 
the effect of steroids on these kinetics and on 
stable calcium excretion it would appear that 
there is some metabolic derangement associated 
with skeletal Paget's irrespective of the degree 
of skeletal involvement. An earlier report indi- 
cated that the effect of such steroid therapy in 
Paget's was to reduce the rate of bone resorpt- 
ion. Possibly the metabolic defect is in the 
bone resorbing mechanism. 
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FURTHER EVIDENCE FOR CALCIUM DEFICIENCY IN SEVERAL 
TYPES OF OSTEOPOROSIS. Heinrich G, Haas*, John J. 

Laurence H. Kyle**, Richard J. Meyer and 
Marcus Schaaf. Dept. of Medicine, Georgetown Univ. 
Scheol of Medicine, Washington, D. C. 

Osteoporosis continues as a therapeutic enigma 
reflecting in part incomplete knowledge of pathe- 
genesis. To further evaluate the skeletal state in 
this disease the percent retention of a standard 
calcium infusion was determined in 36 osteoporotic 
patients prior to institution of therapy, 12 nor- 
mal subjects serving as controls. In osteoperesis 
3 distinct groups were found: (1) low calcium re- 
tention was seen in 7 patients--3 castrates, 1 
with primary testicular atrophy, 2 considered idi- 
epathic and 1 with adrenal hyperplasia; (2) normal 
calcium retention was demonstrated in 9 postmeno- 
pausal women, 2 patients with gonadal dysgenesis 
and 2 with Cushing's syndrome; (3) increased cal- 
cium retention was found in 10 cases ef osteopor- 
osis due to Cushing's syndrome--3 with adrenal hy- 
perplasia and 7 after long-term corticoid therapy. 
Similar retention of calcium was also noted in 6 
patients with postmenopausal osteoporosis but with 
elevated alkaline phosphatase; 2 of whom revealed 
a long-standing calcium deficiency. Because of 
the reduced bone mass one would anticipate that 
the osteoporotic skeleton should retain less cal- 
cium, which was true only in one group. Both of 
the other groups revealed increased avidity of 
the bones to attract calcium, Therefore "osteo- 
porosis" refers to a variety of different condi- 
tions leading to a reduction of bene mass and 
mineral-exchanging surface with differing capa- 
city ef the bones to attract calcium, 


EPINEPHRINE MOBILIZATION OF FFA IN GRAVES’ Di SEASE 


AND HYPOTHYROI DE SM, Joel I, Hamburger, Richmond W. 


Smith, [ra Raymond C, Mellinger and Jj. Martin 
Miller, 


Henry Ford Hospital, Detroit, Mich, 
Hyperglycemic and hemodynamic effects of epi- 
nephrine are increased in hyperthyroidism, and are 
diminished in hypothyroidism, Epinephrine stiau- 
lates free fatty acids (FFA) mobilization, Recent 

studies suggest that normal thyroid status is 
necessary for optimal FFA mobilization by epineph- 
rine, In this study plasma FFA and its response 
to epinephrine were evaluated in Graves’ disease 
and hypothyroidism, In resting subjects, 14 hours 
fasted, epinephrine was administered intravenously 
by constant infusion pump, 0.1 pg./kg/min. for 10 
amin, In 8 patients with Graves’ disease, in 6 
with hypothyroidism and in 9 controls plasma FFA 
levels were determined prior to the infusion, at 
its completion, and 10, 30 and 50 min, later. In 
addition, 11 patients with Graves‘ disease, 5 
with hypothyroidism, and 8 controls had fasting 
FPA determinations alone, Mean fasting and mean 
maximal increase in FPA (peq/L,) were: 895 and 413 
in Graves’ disease, 666 and 463 in hypothyroidisa, 
and 658 and 757 in controls, Peak FFA levels were 
reached 10 min, after epinephrine was stopped. 
Regression of PFA was most rapid in Graves‘ 
disease where 30 min, FFA was lower than initial 
fasting value, Epinephrine-induced mobilization 
of FFA in Graves’ disease and hypothyroidism is 
reduced, but the mechanisms are considered 
different. The more rapid reduction of FFA in 
Graves’ disease may result from augmentation of 
epinephrine-induced hyperglycemia by increased 
thyroxine since glucose depresses FFA mobili- 
zation, 





LNFLUENCE CF TSH ON RADLOSULFATE UPTAKE BY RETRO. 
CREITAL TISSUES AND THYROID GLAND OF THE GUINEA 
Depts. of Ophth., Med., Prev. Med. and Psychiatry, 
Washington Univ. School of Medicine, St. Louis,Mo, 
Stimulation by TSH of radiosulfate incorpora- 
tion into guinea pig retro-orbital tissue was 
reported by Wegelius and Lamberg (Acta Endocrin, 
33: 473, 1960). Their experiments have been con- 
firmed and_extended in this study. Twenty-four 
hour NaS>>0, distribution into thyroid gland ang 
retro-orbital tissues (Harderian gland, ventral 
lachrymal gland, connective tissue) was studied 
in a total of 64 young guinea pigs. Uptake by 
each of these tissues was stimulated up to twice 
control levels by large doses of TSH given over 
a 2-day period. Using different treatment 
regimens, 1 per day for 2 dzys was found to be 
the smallest effective dose; 4 days treatment 
was no more effective than was 2 days. Similar 
effects were observed in the mouse, 0.2U per day 
for two days giving significant stimulation. 
Blood radiosulfate 24 hours after isotope injec- 
tion was also found to be significantly elevated 
by TSH, Trichloracetic acid soluble radioactiy- 
ity showed a greater proportional change than did 
precipitable sulfate. Chromatographic analysis 
of the plasma indicates that the change is due 
to the appearance in plasma of increased amounts 
of an organic sulfate’compound of unknown type, 


HYPERGLYCEMIC EFFECT OF CHLOROTHIAZIDE. 
Robert L. Hauman* and John M, Weller**, 
Dept. of Int. Med., U. of Mich. Medical 
School, Ann Arbor, Mich. 

The following study was done to inves- 
tigate further the reported hyperglycemic 
effect of thiazides. Patients on chloro- 
thiazide for no less than 6 months were 
placed on a standard 3 day glucose toler- 
ance preparatory diet. On the fourth day 
a 3 hr. oral glucose tolerance test was 
done with 1.75 Gm. glucose/Kg. ideal body 
wt. Glucose determinations were done by a 
modified Somogyi-Nelson method. Chloro- 
thiazide was stopped and 1 wk. later the 
procedure was repeated. Ten patients were 
studied. Two had previously diagnosed 
diabetes mellitus controlled by diet 
alone. None showed significant elevation 
of fasting blood glucose or glucosuria. 
Glucose tolerance curves showed higher 
values when patients were on chlorothia- 
zide. Mean blood glucose 2 hrs. after in- 
gesting glucose was 148 mg./100 ml. in 
patients on thiazide and 132 mg./100 ml. 
after discontinuation. The data indicate 
that chlorothiazide in usual doses is 
associated with elevation of blood glu- 
cose levels of both diabetic and non- 
diabetic individuals following ingestion 
of a glucose load but has little effect 
on fasting blood glucose values. 
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EFFECT OF FEEDING VERSUS FASTING ON METABOLIC 
RESPONSE TO HUMAN GROWTH HORMONE. Dorothy H. Hen- 
neman, T. Dull*, P. Maurice*, and P.H. Henneman. 
Seton Hall College of Medicine, Jersey City, N.J. 

An intramuscular injection of human growth hor- 
mone (HGH,Raben) was administered to 12 normal 
subjects during 42 hrs of fasting and during mul- 
tiple 2-hourly feedings of carbohydrate and fat 
to determine whether HGH reproduced the changes 
observed during fasting, to define the initial 24° 
hour response to HGH, and to compare the sensiti- 
vity to HGH in fed and fasted subjects. Fasting 
raised blood levels of free fatty acids (FFA), 
ketones, citrate, pyruvate,and malate; blood urea 
nitrogen (BUN) and glucose showed little change. 
HCH administered after 18 hrs of fasting produced 
a greater and more prolonged rise in FFA, citrate, 
and pyruvate. Eleven two-hourly feedings produced 
minimal changes 2 hours after each feeding; BUN 
gradually decreased. HGH administered after the 
third feeding raised glucose as well as citrate, 
pyruvate, and FFA 2 hrs after each feeding and 
markedly depressed BUN. Hence in the fed subject 
HGH reproduced the pattern of fasting but in 
addition raised glucose and lowered BUN; these 
latter are better studied in the fed subject. HGH 
in the dose chosen and in the fed subject counter 
acted carbohydrate induced inhibition of FFA re- 
lease, produced marked hyperglycemia, and altered 
pyruvate and citrate metabolism within 4 hrs of 
its administration. Simultaneous elevations in 
pyruvate, citrate, and malate during fasting 
suggest an alternate route for pyruvate metabo- 
lism. 


A STUDY OF THE OPTICAL ISOMERS OF TRIIODOTHYRO- 
WINE. C. S$. Wollander, V.V. Odak and $.P. Asper, 
Jr. (intr. by T.E. Prout). Dept. of Med., The 
Wopkins Univ. Sch. of Med., Baltimore, M.D. 
A comparison has been made of biologic half- 
life and daily turnover rate of levo-triiodothy- 
tonine (1-T3) and dextro-triiodothyronine (d-T3) 
in man ag well as of electrophoretic mobilities 
and chromatographic properties of these isomers 
in human serum. Half-life and turnover rate of 
1-T3 were determined in seven euthyroid subjects; 
similar measurements for d-T3 were made in seven 
subjects. Each received I.V. 200 microcuries of 
I-131 labelled isomer. Samples of blood were 
taken at intervals and the amount of radioactiv- 
ity measured. The half-life and turnover rate of 
1-T3 were 1.36 t .44 days and 51.9% per day, re- 
gpectively; whereas for d-T3 the values were 3,28 
-42 days and 27.7% per day, respectively. 
These differences are significant. Two patients 
receiving both isomers had strikingly more rapid 
turnover rates for 1-T3 than for d-T3. In some 
patients butanol extracts of serum were chromato- 
graphed and the radioactivity in the area of mi- 
gration of triiodothyronine was measured; the 
values above were confirmed. Chromatographically 
both isomers appear identical. Electrophoresis 
in veronal or tris-maleate at pH 8.6 with paper 
or agar gel shows binding of both isomers to in- 
teralpha globulin and albumin, No binding to 
Prealbumin occurs, Yet, upon addition of equal 
quantities of the labelled isomers to serum 1-T3 
has @ greater affinity for protein than d-T3. 
Thus, the longer half-life and smaller turnover 
Tate of d-T3 as compared to 1-T3 is not due to 


Protein binding and may reflect differences in 
cellular metabolism of these compounds. 
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AN EVALUATION OF RELATIVE ROLES OF SUBSTRATE DI- 
VERSION AND FEEDBACK INHIBITION IN THE CONTROL OF 


PURINE SYNTHESIS. James T. Higgins*, Doris M. 


Ashton*, Melinda Speas*, and James B. Wyngaarden. 
Duke University Medical Center, Durham, N. C. 


Feedback control of purine biosynthesis is 
mediated by ATP which inhibits conversion of phos- 
phoribosylpyrophosphate (PRPP) to phosphoribosyl- 
amine (J. Biol. Chem. 234, 1492, 1959). An ele- 
vated turnover of PRPP was found in 3 gouty sub- 
jects who overproduce urate (Clin.Research 9, 28, 
1961). Elevated turnover could signify primary 
increase in production of PRPP or increased util- 
ization because of ineffective feedback control. 
If the former, availability of PRPP might be rate 
controlling, and its diversion into non-purine 
synthetic fates should limit purine synthesis. 
This possibility was tested in two model systems: 
a) soluble pigeon liver extracts which actively 
synthesize hypoxanthine, and b) E. coli, strain 
B94, which accumulates the purine precursor 
SAICAR, because of absence of adenylosuccinase. 
In both systems effective inhibition of purine 
synthesis is brought about only by compounds 
which are precursors of ATP. In pigeon liver ex- 
tracts: adenine and aminoimidazolecarboxamide and 
their ribosides, inosine, IMP; in E. coli, aden- 
ine only, because of a block in conversion of 
other precursors to AMP. Compounds which divert 
PRPP from purine synthesis are relatively in- 
effective inhibitors, unless they themselves form 
nucleotides with weak feedback action (In E.coli, 
hypoxanthine, guanine). At high doses orotic 
acid and uracil, but not imidazoleacetic acid, 
have slight effects in both systems, probably 
because of PRPP diversion. 


BIOCHEMICAL CHANGES AFTER PSYCHOTOMIMETIC DRUGS, 
Leo E. Hollister, V.A. Hospital, Palo Alto,Calif. 
Three psychotomimetic drugs were administered 
randomly at weekly intervals to twelve fasting 
subjects. Doses were: mescaline, 5 mg/Kg.;° ly- 
sergic acid diethylamide (LSD-25), 1 mcg/Kg.; 
psilocybin, 150 mg/Kg. Urine was_collected for 
determination of inorganic P and creatinine prior 
to drug administration and for two hours after. 
Determinations of total circulating eosinophils, 
total lipids, free fatty acids (FFA), inorganic 
P, creatinine, alkaline phosphatase and copper 
oxidase activity and SGO-T titer were made on 
blood specimens obtained prior to drug and two 
hours later. FFA were significantly increased 
by all three drugs: mescaline from 391 pmol/L 
(S.D. 242) to 784 (483); LSD-25 from 366(185) to 
666(240); psilocybin from 388 (185) to 730(315). 
Urinary inorganic P was reduced significantly by 
all: mescaline from 69 mg% (S.D. 33) to 37(19); 
LSD-25 from 68(43) to 31(26); psilocybin from 81 
(34) to 32(22). Total eosinophils were also re- 
duced significantly by all: mescaline from 104 
per cu. ml. (S.D. 61) to 62(54); LSD-25 from 103 
(62) to 70(48); psilocybin from 117(84) to 89(82). 
Remaining tests were not significantly altered. 
Mobilization of FFA by all three drugs was of in- 
terest in that none are catecholamines, only 
mescaline having a similar structure. Reduction 
of urinary inorganic P is contrary to the action 
of adrenocortical stimulation but resembles the 
normal state in schizophrenics. Reduction in 
total eosinophils may be a non-specific effect. 
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INCIDENCE OF HEREDITARY HYPERPARATHYROIDISM. 
C. E. Jackson, R. P. Yoder*, and H. D. Caylor*. 
Caylor-Nickel Clinic, Bluttton, Tndiana. 

This paper presents data from a fourth un- 
related family with parathyroid adenomas en- 
countered at our institution. The purpose of 
this paper is to emphasize that heredity may 
play a more significant etiological role in 
hyperparathyroidism than has been realized in 
the past. The present family consists of two 
sisters, a son of one, and a daughter of the 
other, who have had parathyroid adenomas removed 
with hyperparathyroidism also present in a 
daughter of one sister. Our initial experience 
with hereditary hyperparathyroidism occurred 
when a family with 9 affected members was found. 
Subsequently a second family was observed with 
an affected father and son. During a survey of 
the value of routine serum calcium analyses, a 
third family was encountered with a woman and 
great nephew affected. In this year period 
we encountered only two other cases from whom 
parathyroid adenomas were removed and in whose 
families no other cases could be found by 
thorough investigation. Since only 7 other 
families with hyperparathyroidism have been re- 
ported (exelusive of those with hereditary 
endocrine adenomatosis), the finding of these } 
families in this small series would suggest that 
thorough search should be made for other affect- 
ed members in the families of patients from 
those institutions with larger series of cases. 


EFTECT OF ETFANOL ADMINISTRATTON ON SERUM 
FREE FATTY ACIDS IN MAN AND ANIMALS. 
Alfred Kershbaum, Samuel Tellet, Lil 


olcrv, ’ > HOSpe, 

Ethanol has been shown to have a stim- 
vliating effect on the release of cate- 
cholamines and the questicn arose whether 
this results in an increased mobiliz- 
ation of FFA. In fasting, anesthetized 
dogs, 14 experiments were performed in 
which intravenous ethanol was given (0.60 
cm./Ke. as a 16% solution) within a 10 
minute period. Blcod samples were taken 
from a femoral vein at intervals of 10 
to 30 minutes for a period of 120 min- 
utes. The mean maxim] elevation of se- 
rum FFA (591 pEq./L.) after ethanol was 
Jess than the mean maxima) elevation 
(643 uEq./L.) in controls (fasting dogs 
not receiving ethanol). In 4 experiments 
in unanesthetized animals the mean rise 
after ethanol (72 uza./..) was markedly 
less than in controls (2074 uEq./L.). In 
fasting human subjects in 14 studies,FFA 
venous levels were obtained before and 
after 2 oz. of whiskey, at intervals for 
€0 minutes. The mean maximal rise after 
whiskey(20 »vEq./..) was less than in con- 
trols (123 »Eq./L.) not given whiskey. 
These studies show that a reduction in 
FFA levels occursin the peripheral venous 
circulation after ethanol. This may re- 
sult from a decrease in tne release cf 
FrA or an increase in FFA utilization 
in the peripheral tissues. 


™TE RESPONSE OF SHERI! FREE FATTY ACIns 
™C CIGARETT™ SMCKING IN PATIENTS YITH 
MYOCARDIAL INFARCTION. Alfred Kershbaun 
Samvel Sellet, Wavmend F. Capian*® an 
ecnard .. ~einoere. visicen cf Cardio. 
Torv, Shiladelyria Gen. Yosp., Phila, 
Tn a previcvs study reported from 
this laboratory it was found that cigar. 
ette smcking caused a rapid and consist. 
ent rise in serum free fatty acids (FP,) 
fn normal svbjects and in patients with 
varied clinical disorders. In tre present 
investigation, the effect cf smoking cy 
TPA was studied in 1] subjects with hea). 
ed mvecardial infarction. Two ciparettes 
were smoked in a 10-minute period and the 
serum FFA concentration was determined 
before and after smoking and 10, 20, ang 
40 minutes later. In al] subjects the rR 
levels rese at the end cf tre smoking pe. 
ricd and the maximal elevation usually 
occurred 1C to 20 minttes later. The my. 
imal rise in FFA ranged from 476 to 2304 
pEq./l.. with a mean increment of 1049 
pEq./J.. (71%). The maximal rise in sub- 
jects withovt mvocardial infarction ranp- 
ed from 98 to 840 wEa./l.., mean of 35) 
nEc./I. (30%). The mean rise in a fasting 
non-smokire control group was 9.8 jzZa./f, 
The more marked FFA elevation in infarct- 
patients could be explained by 1) greater 
release of catecholamines after smoking, 
and/or 2) a decreased ability to utilize 
circulating FFA in these subjects. 


ALBUMIN INFUSION: A NEW TEST FOR PRIMARY ALDO- 
STERONISM. Bernard R. Kliman, Norman H. Bell,* 
and Frederic C. Bartter**. National Heart In- 
stitute, Bethesda, Md. 

Expansion of intravascular volume is know 
to lower elevated aldosterone excretion in seconé- 
ary aldosteronism. To distinguish primary from 
secondary aldosteronism, the effect of infusion 
of albumin (50 to 100 gms./day for 3 to 4 days) m 
aldosterone secretion was measured in 4 patients 
with primary aldosteronism (2 with tumor, 2 with 
hyperplasia), 4 patients with secondary aldo- 
steronism with edema, and 2 normal subjects, on 
low-sodium, metabolic balance regimens. The ef- 
fect of albumin on urinary aldosterone was simi- 
larly studied in this and a second group made »p 
of 3 patients with primary aldosteronism (1 with 
tumor, 2 with hyperplasia), 2 patients with sec- 
ondary aldosteronism and edema, and 2 normal sub- 
jects. Aldosterone secretion rate and urinary 
excretion were measured with double-isotope de- 
rivative methods; these values were comparably 
elevated in all subjects before albumin. Whereas 
albumin produced a fall in secretion rate (2 to 
46%) and in urinary excretion (53 to 95%) of ald 
sterone in all of the 6 patients with edema ad 
in the 4 sodium-depleted normal subjects, little 
or no change occurred in any of the 7 patients 
with primary aldosteronism. Responses with sec- 
ondary aldosteronism differed from those in prir 
ary both in secretion rate (p ¢.01) and in urinaty 
values (p¢.001). The results suggest that where 
as aldosterone secretion in secondary aldosteror 
ism may be lowered by expansion of intravasculat 
volume, that in primary aldosteronism is autone 
mous in this regard. This autonomy provides 4 
diagnostic test for primary aldosteronisa. 
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CLINICAL AND METABOLIC EFFECTS OF D-TRITODOTHY- 
RONINE THERAPY IN ANGINA PATIENTS. 
yorman C. Kramer Harold H. Orvis, and id 
> ts. o icine tatistics, The 
George Washington University, Washington, D.C. 
It has been suggested that the D-isomers of 
xine and its analogs may lower blood lipid 
levels without exhibiting calorigenic effects. 
Substantial reductions in serum cholesterol have 
resulted from the administration of D-triiodothy- 
ronine (D-T3). Of significance may be the dis- 
rtionately great concentration of D-T3 in 
the liver (Best and Duncan, 1960). Because of 
the association of hypercholesterolemia and cor- 
onary disease a study was undertaken to evaluate 
the clinical effectiveness of D-T3 in angina pa- 
tients. Twenty patients received D-T3 or place- 
bo in "double blind" fashion in doses increasing 
to 1 mg. over a ten week period. Blood pressure, 
pulse, weight and nitroglycerine requirement were 
recorded bi-weekly. Six of 10 patients developed 
severe chest pain while receiving 0. to 1.0 mg. 
of D-T3 daily. For the 8 patients continued on 
therapy for 10 weeks, there was an average weight 
loss of 3 pounds and an increase in pulse rate. 
Wo change in nitroglycerine requirement, weight 
or pulse was observed in matched control subjects. 
function tests in 5 treated patients were 
consistent with that seen in patients receiving 
exogenous thyroxine. Four patients manifested a 
drop in cholesterol averaging l); mg% during the 
initial 10 week period. No consistent change in 
the ability to clear IV administered fat emlsion 
(Lipomul 20 cc) was demonstrable in subjects re- 
ceiving 0.6 mg. of D-T3. 


THE PARADOXICAL EFFECT OF THE ACUTE ADMINISTRA- 

TION OF HYDROCORTISONE ON HEPATIC GLUCOSE OUTPUT. 
* * 

Madison. Dept. of Internal Medicine, Univ, of 

Texas Southwestern Medical School, Dallas, 

Chronic adrenal steroid administration is 
known to increase hepatic gluconeogenesis but the 
acute administration is said to be without effect 
on carbohydrate metabolism for several hours, 
These studies were designed to determine the im- 
mediate effects of hydrocortisone on hepatic glu- 
cose output (HGO) and peripheral glucose uti liza- 
tion (PGU). Dogs with portacaval shunts were used 
thereby permitting measurement of hepatic rather 
than splanchnic glucose balance, Fifteen experi- 
ments were performed during hydrocortisone infu- 
sion (1,7 mgm,/min,), with and without glucose 
loading (235 mgm, /min.). 

The data show an immediate and significant ef- 
fect of hydrocortisone on both HGO and PGU. Hydro- 
cortisone alone produced a paradoxical fal! (28%) 
in HGO, from 45,7 to 31.8 mgm, /min, Mean arterial 
glucose concentration remained unchanged, indica- 
ting a simultaneous decline in PGU, In dogs re- 
ceiving hydrocortisone and glucose loads, despite 
8 20% inhibition of PGU, glucose disappearance 
rates were identical to controls because of a 
50f greater uptake of glucose by the liver. 

These data are not consonant with a predomi - 
nant and immediate effect of hydrocortisone on 
gluconeogenesis alone since this would increase 
460, However, if hydrocortisone accelerated gly- 
cogenesis or inhibited glycogenolysis to a greater 
extent than it stimulated gluconeogenesis, the 


fall in HGO which occurred in these studies is 
explicable, 
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PROLONGED STARVATION IN OBESE PATIENTS: 
IN VITRO AND IN VIVO EFFECTS. John Laszlo, 
Robert F. Klein* Morton D, Bogdonoff. Dept. of 
Med., Duke Univ. Medical Center, Durham, N.C. 
Prolonged total caloric restriction is well 
tolerated by obese subjects. Twelve obese 
patients averaging 295 lbs. (162-358) were 
allowed only nen-caloric liquids for an average of 
18 days (9-28) and they averaged 271 lbs. at the 
end of this period. They were given vigorous 
exercise and supportive psychotherapy. Hunger 
was only moderate for the first 2-3 days and 
minimal thereafter. Mild ketoacidosis occurred 
and was treated with KHCO3; it was not a contra- 
indication to further starvation. Glucose toler- 
ance tests, free fatty acids (FFA), triglycerides, 
cholesterol and uric acid were measured in 
addition to routine blood and urine analyses. 
Glucose tolerance became slightly impaired 
except in 1 latent diabetic in whom it improved 
with starvation. Temporary hyperuricemia was 
observed. Subcutaneous fat biopsies were taken 
from 5 subjects before and at the end of starva- 
tion and FFA release of the slices into plasma 
was measured. Initial biopsies yielded 1.2 pM 
FFA/Gm. fat (0.48 S.D.). Three subjects had 
significantly greater release after starvation, 
2 were unchanged or less. Normal subjects 
released 6 pM FFA/Gm. fat (S.D. 3.8). Gas 
chromatographic analysis of adipose tissue from 
obese subjects revealed normal fatty acid 
composition before and during the fast. 


HUMAN ADRENAL VEIN CATHETERIZATION AND VENOGRAPHY. 
Richard and Kenneth Miller*. Depts. of 
Medicine and Radiclegy, University Hespitals and 
Weetern Reserve Univ. Med. Scheol, Cleveland, 0. 

Rapid metabelic changes in the adrenecertical 
steroids limit the information available from 
studies ef peripheral bleed and urine. A technic 
fer sampling human adrenal vein bleed that avoids 
majer surgery has therefore been developed. After 
cadaver studies shewed the human left adrenal vein 
te have a relatively constant junction with the 
renal vein and to be capable of accommodating a 
cardiac catheter, a clinical study was undertaken. 
Under image intensification guidance catheters 
with e specific terminal configuration were iatre- 
duced inte the left renal vein via the right saph- 
enous vein and inferior vena cava. Apprepriate 
manipulation then caused the catheters to enter 
the central adrenal vein. Contrast media injec- 
tiens eutlined the adrenal venous network and the 
extent ef non-adrenal channels; 120-200 ml. bleod 
samples were then obtained. The procedure has been 
tried 19 times without serieus sequelae. In 8 pa- 
tients adrenal venograms were obtained. In 5 pa- 
tients levels ef free cortisel ranged from 41 to 
313 pg/100 ml. ef blood, confirming that a signif- 
icant pertien ef the blood sample was of adrenal 
erigin. Im one patient a relatively low free cor- 
tisel level was attributed to a contralateral 
functioning adenoma; in the other 2 cases lew cor- 
tisel values suggested poor catheter placement er 
majer nen-adrenal collateral vessels. 
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EFFECT OF CORTICOIDS ON MAGNESIUM METABOLISM IN 
MAN, Leo Lutwak, Charles Hur t*, and Jeanne M, 
Reid*, Metabolic Diseases Branch, Natl.Inst. 
Arth. Metab.Dis. and Nutrition Dept., Clin. 
Center, N.I.H., Bethesda, Md. 

Dietary, urinary, and fecal Mg were measured 
in one patient with rheumatoid arthritis, two 
patients with metabolic bone disease, and three 
normal volunteers during contro] phases and 
during 30-day administration of corticosteroids. 
During control phases five of the six were in 
neqative Mg balance at dietary intakes as high 
as 20 meq./day %q and 40 meq. Ca, levels consid- 
ered adequate in N.R.C. recommendations. Various 
corticoids produced consistently increased fecal 
Mg and consequently. more negative balance, but 
only slight increases, decreases, or no change 
in urinary "q. Discontinuetion of the corticoid 
returned excretion and balance to control levels. 
Comparison of Mq to Ca and P balances measured 
concurrently in these subjects showed an incon- 
sistent relationship. The mechanism by which 
corticoids produced increased fecal Mg and 
negative Mg balance, whether by decreased intest- 
inal absorption or by increased endogenous secre- 
tion of Mg, is as yet unknown. 


THE ROLE OF ALDOSTERONE IN THE ELECTROLYTE RE- 


SPONSE TO SURGERY. Leon J. Marks and Richard 
Chute*, Steroid Research Lab., Veterans Adminis- 
tration Hospital, Boston, Massechusetts 

Various investigators have demonstrated that 
patients who are maintained on constant large 
doses of either cortisone or hydrocortisone both 
pre- and postoperatively go into markedly posi- 
tive sodium balance following bilateral edrena- 
lectomy. They concluded that adrenocortical 
hormones do not play a significant role in the 
changes in electrolyte metabolism which follow 
surgery in endocrinologically normal individiels. 
Our present study provides evidence that this 
concept is not completely valid. 

We studied 2 adrenalectomized patients, who 
were maintained on only prednisolone (which has 
minimal sodium retaining properties) through 
major surgical procedures. In spite of the daily 
infusion of 225-300 milliequivalents of sodium 
chloride, these patients did not go into positive 
sodium balance postoperatively until fluoro- 
cortisol, a potent mineralocorticoid, was given. 
As a result of these findings, we administered 
spironolactone, an aldosterone antagonist, to 3 
patients with normal adrenal function undergoing 
surgery. Although a normal adrenocortical re- 
sponse to operation occurred in all 3 patients, 
they excreted large quantities of sodium in their 
urine postoperatively and did not go into posi- 
tive sodium balance until spironolactone was dis- 
continued. These observations furnish support 
for the hypothesis that the adrenal secretion of 
aldosterone plays a major role in the post- 
operative sodium retention ordinarily seen fol- 
lowing surgery. 
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CARBOHYDRATE METABOLISM IN SENSITIVE AND RESISTap 
LYMPHOSARCOMA P1798 FOLLOWING 9a-FLUOROPREDNISOLOSE 
THERAPY. Robert M. MacLeod and Vincent P,. 
Hollander.** Depts. of Internal Medicine and 
Biochemistry, Univ. of Virginia School of Medicine 
Charlottesville, Virginia. 

Lymphosarcoma P1798 was obtained from Dr, 
Lampkin-Hibbard (Univ. of Miami) in two strains; 
one which regressed upon treatment of the host wit 
9a-fluoroprednisolone and one that was completely 
resistant. After 7-21 days growth in BALB/c mice, 
treatment was begun in half the mice carrying each 
strain with 9a-fluoroprednisolone (25 mg/kg/day), 
After 2-5 days sensitive and resistant tumor frm 
treated and control mice was incubated in KRB for 
2 hours in the presence of glucose-cl4+ labelled at 
either C-1 or C-6. Glucose consumption, oxidation 
to radioactive COp, and fatty acid production wer 
measured, Sensitive and resistant strains of mw. 
treated tumor behaved alike with respect to these 
parameters. Qualitative differences between the 
strains were observed following treatment. The 
resistant strain showed a 3 fold decrease in fatty 
acid production from C-1. Glucose consumption ani 
COe production showed no striking change. The 
sensitive strain showed an impressive increase ip 
fatty acid production from C-l and C-6. CO 
production from C-l tended to be increased. 
Glucose consumption was decreased. 


SLOWING OF THYROXINE DISAPPEARANCE RATE BY 
3, 5-DIIODOTHYROACETIC ACID — . 

E. F. McCraw*, J. A. Pittman, Jr., C. S. Pittmon*, 
Med. Center, ond Radioisotope Service, Veterans 
Administration Hospital, Birmingham, Alabama. 

Becouse of recent reports of clinical amelioration of 
hyperthyroidism during DIAC administration, the effect 
of this drug on the rate of decrease of serum radieactivity 
after administration of labeled thyroxine (T4) was studied. 
Five euthyroid adults received 100 yc of |!51-labeled 
sodium-L-thyroxine intravenously during thyroid block 
ade with 750 mg/day of potassium iodide. Disappearance 
rates of the radiothyroxine during control periods and 
treatment periods of 7 days each are shown in the 
following table: 

T4 half-life, days BMR% Cholesterol 

Pt. Contr. Rx Contr. — 
AB 5.5 +5.8 +8. 
LBe 5.2 +6.6 +6. 
RB 6.5 - - 
TW 5.7 “7.4 -8.0 
LBr 5.0 | +6.6 +6.1 
There was no change In the achilles reflex relaxation — 
time during treatment in any patient. These data in- 
dicate that the BMR depressing effect of DIAC in hyper 
thyroid and euthyroid patients (Frawley et al, and 
Forsham et al) is best explained by — with 

i | tion of T4 and cannot explained 
von tuauaea alone, nor by iodide effect clone. 
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STUDIES, IN MAN AND RAT, ON EXTRATHYROIDAL 
EFFECTS OF PROPYLTHIOURACIL. J.M.McKenzie 
McGill University Clinic, Royal Victoria 
Hospital, Montreal. 

In the thyroidectomisec rat receiving a 
fixed dose of 1-thyroxine, propylthiouracil as 
0.1% of the diet causes an approximate doubling 
of the protein bound iodine concentration in the 
plasma, without influencing the degree to which 

tropin is suppressed. By the use of I 131 
labelled 1-thyroxine and paper chromatography it 
was shown that the form of protein bound iodine 
in these circumstances was indistinguishable 
from l-thyroxine. The possibility of extra- 
thyroidal effects of propylthiouracil in man was 
investigated in three patients with myxedema and 
jn one normal subject "physiologically thyroid- 
ectomised" by the daily administration of 100 pg. 
sodium triiodo-l-thyronine. The decay rate of 
intravenously administered I 13l-labelled 1- 
thyroxine in all four subjects was slowed during 
five days when propylthiouracil was given; the 
slowing was most marked (t-3 10.8 days, control 
5.4 days) with vhe largest dosage used, namely 
200 mg. every 6 hours. In this subject and in 
one given 15C mg. every 6 hours the fecal pro- 
portion of the daily excretion of I 131 was in- 
creased (36.6%, control 11.4%; 22.9%, control 
16.%). This effect on excretion of thyroxine 
metabolites is similar to that described by 
others in the rat. The possibility that these 
findings might be related to an influence of 
propylthiouracil on thyroxine binding protein 
capacity was studied by means of conventional and 
"reverse-flow" paper electrophoresis and by elec- 
trophoresis using a tris-maleate buffer but no 
significant changes were found. 


EFFECTS OF 3:5:3'- TRHIODO-D- THY RONINE 
(D-T,) in THYROID DEFICIENCY, Joseph M, 
Merrill and Janet Lemley -Stone, V.A. Hospital 
and Dept, of Medicine, Vanderbilt University, 
Nashville, Tenn, 

In patients with myxedema 5, gm/kilo/day 
of D-T_ increases oxygen consumption, This 
finding *raised the possibility that in thyroid 
deficiency the hypolipemic and calorigenic effect 
of D-T, may not be independent, To investigate 
this relationship, hypothyroidism was induced 
in rats by giving 900 pc 3 intraperitoneally, 
After ten weeks hypothyreitiam was apparent 
from growth curves and total body oxygen con- 
sumption, The O, consumption of the control 
rats was 0,77740,07; the deficient rats, 0, 482 
+0,04ml/gm/hr, The effect of D-T. on (1)O, 
consumtion(2)Qo, of ygyocardial homogenates 
(3)incorporation of C labelled acetate into 
livercholesterol and fatty acids(4)total chole:- 
sterol and fatty acids of the liver and serum, 
was studied in half of the thyroid deficient 
animals, Absence of functioning thyroid tissue 
was confirmed microscopically after sacrifice, 

Administration of the D-T., was associated 
with an increase in total body b, consumption, 
increased Qo, of myocardia} Pomogenates, 
increased incorporation of C into liver chole- 
sterol and fatty acids with no statistically sig- 
nificant change in cholesterol or fatty acids of 
the liver, These results suggest that in thyroid 
deficient states the two effects are indistinct, 


* METABOLISM 185 


THE QUANTITATIVE IMPORTANCE OF THE LIVER IN THE 
DISPOSITION OF GLUCOSE LOADS. O.M. Mebane*, F.R. 
Lecocq*, B. Combes, LoL. Madison. Dept. of Int. 
Med., U. of Tex. Southwestern Med. School, Dallas. 
The importance of the liver in the disposition 
of glucose loads was assessed by measuring chan- 
ges in hepatic glucose output (HGO) during I-V 
glucose loading of increasing magnitude (3 to 50 
mg/Kg/min for 120 mine). HGO was determined at 
15-minute intervals in 15 studies from measure- 
ments of hepatic blood flow (Bradley technique) 
and hepatic venous-arterial glucose conc. diff. 
in dogs with end-to-side portacaval shunts, a pre- 
paration permitting measurement of hepatic rather 
than splanchnic glucose balance. in dogs receiv- 
ing 3 mg. of glucose/Kg/min., HGO fell 58% and 
averaged only 26.5 mg/min, thereby accounting for 
4400 mg. of the infused load by 120 min. When 
the load was increased to 20 mg/Kg/min., the liver 
which during control was contributing 56.6 mg/min 
was now taking up 51.4 mg/min, a net conservation 
of 108 mg/min or 13,000 mg. over 120 min. Finally, 
when the load was raised to 50 mg/Kg/min, hepatic 
glucose uptake averaged 153 mg/min, resulting in 
a net conservation of 205 mg/min or 24,600 mg. 
over 120 min. The data indicate that the liver 
plays a quantitatively important role in the dis- 
position of glucose loads. Not only does HGO fall 
to zero but hepatic uptake of glucose of consi- 
derable magnitude occurs. The greater the glu- 
cose load, the greater the hepatic uptake of 
glucose, reaching as much as 12 grams of glucose 
per hour. 


DIFFERENCES IN INSULINASE INHIBITION BY SERA. 
M.L. Mitchell, A.B, Harden and M.E, O'Rourke* 
Radioisotope Grit and Dept. of Medicine, 
Lemuel Shattuck Hospital, Boston, Mass, 

Previous studies by others have shown that the 
insulin degrading enzyme (insulinase) is inhib- 
ited by serum from insulin treated patients. 
Experiments have now been carried out to deter- 
mine whether or not sera from other subjects also 
have the capacity to inhibit insulinase activity. 
Homogenates of pig muscle were incubated 
with insulin-I151 and sera from normal subjects, 
insulin responsive, insulin resistant and un- 
treated diabetic patients, Complete inhibition 
of insulinase activity was indicated by the 
precipitation of 100% of the radioactivity 
following the addition of TCA to the homogenate, 
Sera from the insulin resistant diabetics 
effected maximum inhibition of insulinase 
activity (precipitable radioactivity 90%), None 
of the sera from the insulin responsive diabetics 
exhibited comparable levels of insulinase inhib- 
ition (precipitable radioactivity 52%). Sera 
from the untreated diabetics and normals were 
least inhibitory (precipitable radioactivity 37% 
and 2% respectively), However, 5 out of the 20 
normal sera displayed greater insulinase inhib- 
ition than did sera from some of the insulin 
treated diabetics, In summary, sera from insulin 
resistant diabetics were the most potent inhib- 
itors of insulinase activity. Sera from some 
normal subjects were also effective inhibitors 
of insulinase, suggesting that serum factors 
unrelated to exogenous insulin administration 
may also regulate the rate at which insulin is 
degraded at the periphery. 





186 CLINICAL RESEARCH 


ADIPOSE AND NON-ADIPOSE BODY WATER, SODIUM SPACE 
AND FAT FREE SOLID FRACTIONS IN HUMAN OBESITY. 

W, I, Morse and J. S. Soeldner*. Dept. of Medicine, 
Dalhousie Univ., Halifax, N. S. 

No adequate study of adipose tissue (AT) H20 
and fat content has been reported. Excised AT was 
analyzed for Hgb., H20 Na and K. The following re- 
sults indicated no significant difference between 
ebese and non-obese groups respectively: blood 
(S.D.) 1.2+1.4 vs. 1.74+1.4%, H20 15.8+4.9 vs. 
15.5+5.2%, Na space 13.2+5.5 vs. 11,244.02, K 4.5 
+1.1 vs. 4.5+2.0 pEq/Gm. Tissue densities indice- 
ted 1% dry fat free solids. Concurrent body dens- 
ity (Behnke method), total body water (TBW) 
(Schleerb method) and half hour Na space determin- 
ations were made on male volunteers. Significant 
differences (p<0.01) between obese and non-obese 
groups of identical mean height were as follows: 
density 1.028+0.011 vs. 1.079+0.015, TBW 46.9+3.6 
vs. 60.34+4.5%, Na space 18,3+1.9 vs. 22.0+2.7%. 
Assuming a density of 0.900 for fat and 1.565 
(Siri) for the dry fat free bedy, the fat content 
of each subject was calculated. No significant 
difference was found between obese and non-obese 
volunteers for the following: non-adipose body 
(NAB) mass 61.3+5.2 ws. 60.7+9.7 Kg., NAB H20 
fraction 68.8+2.8 vs. 69.9+2.5% amd NAB Na space 
fraction 22,.9+2.8 vs. 23.2+1.6%. The above data 
permit revision of previous body composition 
equations. 


PLASMA LIPID CHANGES IN STARVATION KETOSIS IN 
NORMAL SUBJECTS. Maria New* and George G. 
Reader**, Comprehensive Care and Teaching 
Program, The New York Hospital-Cornell Medical 
Center. 

The changes in plasma lipids, specifically 
the triglyceride (TG), cholesterol (Chol), and 
non-esterified (NEFA) fractions, were studied in 
9 young normal male subjects after a 3 day cont- 
rol period of usual dietary intake and 3 days of 
starvation without thirsting. Two hypotheses 
were being tested: 1) As carbohydrate is no 
longer available as a source of energy, fat will 
be mobilized from adipose tissue as energy fuel. 
This should be reflected in a rise of plasma NEFA 
and a secondary rise in plasma TG as the NEFAs 
are re-esterified. 2) Ketosis results from an 
overloading of the liver's mechanism for meta- 
bolizing NEFAs. In the group who starved for 
72 hours without thirsting the data revealed all 
subjects to be ketotic by 48 hours. After 72 
hours of fasting plasma NEFA rose 323% over 
control values; the TG rose 33% over control but 
the plasma was nqt lactescent; the chol. did not 
change and the plasma glucose fell 20%; the 
amount of weight loss varied between 2.5-4.9 kg. & 
was not related either to the degree of rise of 
plasma NEFA or ketones. The rise in TG and the 
massive rise in NEFA indicate fat mobilization 
did occur after starvation but re-esterification 
of NEFA to TG was not shown. The data suggest 
a possible relationship between plasma NEFA and 
ketosis. 


A NEW PATHWAY OF CORTISOL BIOSYNTHESIS. Patrick 
and George L, Cohn, VA Hospital, West 

Haven, and Yale Univ. School of Med., New Haven, 

Progesterone is a key intermediate for cortigg} 
and corticosterone biosynthesis by the adrena] 
cortex. However, incubation of radioactive pro. 
gesterone with slices of surgically removed no 
hyperplastic and adenomatous human adrenals yie}q. 
ed corticosterone with a specific activity 2 tog 
times greater than that of cortisol, even though 
3 to 12 times more cortisol than corticosterone 
was produced, Although enzyme kinetics can ac. 
count for these results, pathway(s) of cortiso] 
synthesis which bypassed progesterone may have 
"diluted" the cortisol, Recently,Welecky reportes 
that sheep adrenals converted 17q-OH pregnenolone 
to cortisol. In the present study, simultaneous 
incubation of cqgeeninately equimolar concentra- 
tions of progesterone-4-cl and 17%4-OH pregneno- 
lone-7-H? with slices of a hyperplastic adrenal 
removed surgically, from a patient with Cushing's 
Syndrome yielded # and ch -labelled cortisol, 
The per cent incorporation of progesterone~4-cl4 
and 17a-0H pregnenqlone-7-H” was 9.0 and 5.9 re- 
spectively and was not increased by ACTH, The 
radiochemical purity of cortisol was established 
by extensive paper chromatography as the free al- 
cohol, the monoacetate and the oxidation product, 
1l B-OH androstenedione, The probable sequence 
of cortisol synthesis by this new pathway is: 
17&-0H pregnenolone -> 174-OH progesterone-> 11- 
deoxycortisol> cortisol. It is concluded that 
synthesis of cortisol via this pathway contributed 
to the lower S.A. of cortisol compared to cortico- 
sterone when the precursor was radioactive 
progesterone, 


HYDROXYPROLINE, HEXOSAMINE AND CITRATE CONCENTRA- 
TIONS IN HUMAN BOWES OF DIFFERENT ACES. E. D. 


Pellegrino, C. E. Snow* and R. H. Biltz*. Depts. 


ef Medicine and Anthropolegy, Univ. of Ky., Lex- 
ington, Ky. 

As part of a larger study of the chemical an- 
tomy of bone in human disease, the concentrations 
of hydroxyproline, hexosamine and citrate were de 
termined in a series of benes ebtained at opera- 
tien er autopsy. These were compared with the cos 
centrations of these constituents in a group of 50 
benes ranging in age from 50 te 30,000 years. The 
contrel values, in mg. per gm. of dry fat-free 
powder, were: 31.5+3.0 for hydrexyproline, 1.0% 
-18 for hexosamine and 12.35+2.0 for citrate. The 
concentrations of hydroxypreline showed a negative 
exponential relationship to age as determined by 
standard anthrepologic means. Citrate and hexoss- 
mine concentrations were mere variable in rele- 
tienship te age. Statistical cerrelations betwem 
rankings ef bone age by standard anthrepologic 
metheds and by hydroxyproline concentrations were 
suggestive of a relationship over the whole range 
of ages. In bones up to 1200 years old, the cor- 
relations were sufficiently goed te warrant com 
sideration of hydroxyproline determination as a8 
ancillary means im the dating of relatively recent 
human skeletal remains. Further cemparison with 
ether means of dating is under way. 
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THYROTROPIN STIMULATION OF THYROIDAL 
PYRUVATE OXIDATION. 
J. A. Pittman, D. Homner*, and B. H. Williams*, 
Dept. of Med., Univ. of Ala. Med. Center, and 
Radioisotope Service, Veterans Administration Hospital, 
ingham, Alabama. 

ee (TSH) stimulates oxidation of C'4-labeled 
glucose to C!402 by thyroid slices. This effect occurs 
quite early (less than 5 min.) suggesting that it is 

in the activation of thyroidal hormone: syn- 
thesis. In order to test the postulate that TSH acts 
primarily on the pentose phosphate pathway, we have 
incubated thyroid slices with sodium pyruvate-2-C 4 in 
phosphate buffer with varying concentrations of fluoride 
to inhibit enolase activity and block the glycolytic 
route to that pathway. TSH stimulates pyruvate oxida- 
tion markedly in the absence of flugride. Stiguletion is 
still evident in the presence of,,10 and 10°" M 
fluoride, and usually with 10°“ M fluoride. The com- 
pleteness of the block is being evaluated at present. 
Stimulation has not been obtained in cell-free prepara- 
tions. It has been reported that (1) vasopressin (ADH) 
con stimulate the thyroid, (2) ADH may act on the 
kidney by a thiol-disulfide reaction, (3) cysteine, is the 
most abundant amino acid in TSH. Although 10 “M 
cysteine is stimulatory, ADH is inert in this system, 
neither stimulating nor inhibiting TSH stimulation. TSH 
is bound to thyroid slices after brief exposure, and the 
posible role of sulfur-sulfur interaction in this binding 
is being studied. 


IN-VITRO STUDIES OF LEUCINE HYPOGLY- 
CEMIA,. Lawrence Power* StefanS. Fajans **, and 
Jerome W. Conn*, U,of Mich.,AnnArbor, Mich. 
In-vivo studies of experimentally-induced leucine 
hypoglycemia have suggested increased release of 
endogenous insulin as the major mechanism of ac- 
tion(Fajans et aL J. Lab. & Clin. Med. 56:810, 1960). 
Potentiation of insulin activity by leucine was thaght 
to be a possible secondary mechanism. The pre- 
sent invitro studies attempt to explore the latter 
mechanism. Using the epididymal fat method, in- 
sulin-like activity (ILA) was assayed in a buffered 
solution of 300 » units/ml, to which had been add- 


ed various concentrations of leucine and glycine. 
Results: 


Insulin solution! mean ILA 
+ 50 leucine/ml: " _ 

+150 '" w : " " 1090 " " 274 

+150 glycine/ml: "' " 336 —C ol" - 45 

The leucine effects alone are statistically signifi- 
cant. Leucine had no effect without insulin. Simi- 

lar studies employing sera from untreated or leu- 
cine-sensitized individuals did not, however, show 
€n increase in ILA after in-vitro additions of leu- 
cine. We have demonstrated a potentiating effect 
of leucine on crystalline beef insulin in buffer, but 
none on serum ILA. Possible explanations include 
the presence in serum of antagonists or inhibitors, 
and differences between serum and crystalline in- 


sulins. Exploration of these findings should in- 


crease ers i ; ; 
Sine nde Standing of the influence of certain 


28 
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THE EFFECT OF POTASSIUM DEFICIENCY ON FASTING 
KETOSIS IN THE RAT. R. Portwood and F.L. Engel** 
Department of Medicine, Duke University, Durham, 
N.C. 

Potassium deficiency was produced in adult 
male rats (Group A) by tube feeding a K*-free 
diet and 5 gms./day of a Nat-cycle cation ex- 
change resin. Control animals (Group B) received 
an otherwise similar feeding containing 2 mM/day 
KCl and no resin. After the development of K 
deficiency, the animals were subjected to a 48 
hour fast following which the rats were sacri- 
ficed. Blood ketone and sugar levels, plasma 
and muscle K*t values were as follows, expressed 
as mean +t S.E. 


Blood 
Acetone 
mgm.% 


Blood 


Sugar 
mgm.% 


7723.2 


+m. 


mEq./100 gm. 


Kp. K 
mBq. 
2. 


Group 


A 17.771.6 to.1 42.5to.8 


B 8.571.1 8974.5 4,340.1 51.940.9 


P <.01 <.05 <.01 <.01 


These data clearly demonstrate enhanced fasting 
ketosis in the K* deficient rat. 


EFFECT OF LEUCINE ON INSULIN INDUCED 
HYPOGLYCEMIA. Gerald Reaven and Charles 
Lucas*. Dept. of Med., Stanford Univ. School 
of Med., Palo Alto, Calif. 

The administration of leucine to certain indi- 
viduals with hypoglycemia results in further low- 
ering of blood glucose, yet leucine has no dis- 
cernible effect when given to normal subjects. 
These observations suggested that leucine might 
act to inhibit normal homeostatic responses to 
hypoglycemia. Standard insulin tolerance tests 
were performed on normal dogs, with and with- 
out leucine, utilizing each dog as its own control. 
Addition of leucine to insulin made it possible to 
produce a more intense hypoglycemic reaction 
than with insulin alone. Femoral artery(FA)- 
femoral vein(FV) and hepatic vein(HV)-femoral 
vein(FV) blood glucose differences have also 
been compared during the administration of in- 
sulin and insulin plus leucine. In both cases the 
normal positive FA-FV and HV-FV differences 
were abolished as blood glucose fell. As dogs 
recovered from hypoglycemia produced by insu- 
lin alone, FA and HV glucose increased at a 
greater rate than FV glucose. In recovery from 
the more intense hypoglycemia produced by in- 
sulin plus leucine the FA and HV glucose did 
not rise as rapidly, FV glucose remained low, 
and FA-FV and HV-FV differences were smaller. 
The results are interpreted as suggesting that 
leucine may act to inhibit normal glycogenolytic 
responses to hypoglycemia, 
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CLINICAL THYROID STATE, ERYTHROCYTES AND GLUCOSE 
METABOLISM. Tom Redding*, Stanley Zimmerman* and 
Philip C. Johnson. Radioisotope Lab. Methodist 
Hospital and Dept. of Medicine, Baylor U. College 
of Medicine, Houston, Texas. 

Except for the BMR thyroid diagnostic tests 
correlate poorly with clinical estimates of 
tissue responsiveness to thyroid hormone levels. 
We have investigated the hexose monophosphate 
shunt (HMP) pathway in erythrocytes of euthyroid, 
hyperthyroid and hypothyroid patients to deter- 
mine if changes in this metabolic process could 
be correlated with clinica! class‘ *iect' nm of 
thyroid activity. This was done because RBC's are 
devoid of mitochondria and because work by others 
with hemolyzed RBC's showed that the in vitro 
addition of thyroxine stimulated the HMP pathway. 
Five ml aliquots of blood or erythrocytes were 
incubated with glucose i-cl4 and methylene blue. 
The Cl409 was collected in hyamine. As control, 
incubations were performed using acetate-1-c!4, 
Total and the rate of carbon dioxide production 
was only slightly and irregularly affected by 


thyroid state. Consistent differences in the spe- 
cific activity of the glucose derived CO2 were 
found with variations in thyroid state. Specific 
activity was highest in myxedema and lowest in 
thyrotoxicosis. Tnese changes were statistically 
significant(P G05) and no overlap was found.C02 
production from acetate while markedly affected 
by total white blood cell count did not seem to 
ve affected by thyroid state. We conclude that 
levels of thyroid hormone as seen in clinical 
thyroid disease influence the HMP shunt pathway 


but do not affect oxidation of acetate. This 
effect is different from that seen after the in 
vitro addition of thyroid hormone. 


EFFECT OF Pl SHEEP FOLLICLE-STIMULATING 
HORMONE ON AILY ESTROGEN OUTPUT OF MEN- 
STRUATING WOMEN AND NORMAL NALES. B,D, Saffan 
F,D. Maner# C.H, Brown* and ; 
ept. of Medicine, 
Atlanta, Ga, 

Purified ovine F.S,H. was administered to 10 
women with normal menstrual cycles, five in the 
follicular phase and 5 in the luteal phase, 
Daily dosage ranged from 6 mg. for days to 10 
mg. for 3 days, intra-muscularly. The daily 
uranary output of estrone, estradiol-178 and 
estriol was estimated before, during and after 
the administration of F,S.H. Two males were 
similarly studied, An increase was noted in the 
urinary output of estrogen in 7 of the 10 women 
varying between two and forty-five times the 
control output. In the three cases where no in- 
crease was observed, estrogen excretion dropped 
following stimlation to levels significantly 
below control values. The males showed no signi- 
ficant change from the control values, The high- 
er increases were noted during the follicular 
phase, 

The results indicate that this F.S.H. prepa- 
ration is in general active in the female and 
that its effect can be measured in terms of in- 
creased urinary estrogen output. Since there 
was no increase in estrogen output in the male, 
the effect in the female was presumably entirely 
on the ovary, Since it appears that this prepa- 
ration can stimlate estrogen production by the 
ovary, it can be used to differentiate primary 
from secondary ovarian failure, 
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HORMONAL ACTIVATION OF THE LIPASE OF RAT 
ADIPOSE TISSUE. D. Rubinstein,* L. Gosselin*, 
S. Chiu* E,E.McGarry* and J.C,.Beck. McGill 
University Clinic, Royal Victoria Hospital, 
Montreal. 

Adrenalin, ACTH and possibly growth hormone 
(GH) have been reported to increase the release 
of free fatty acids (FFA) from rat adipose 
tissue by increasing lipase activity. It has 
also been demonstrated that TSH in a concentrat. 
ion of 1 microgram per ml. will cause a signifi- 
cant mobilization of FFA. Plasmin inhibits 
the release of FFA which is stimulated by ACTH, 
but not by TSH, indicating thet the TSH effect 
is not due to a contamination with ACTH. 
Glucose or gamma globulin will inhibit the re. 
lease of FFA induced by ACTH, GH and TSH but not 
that induced by adrenalin. FFA release into 
the medium does not occur if rat epididymal fat 
pads are incubated with ACTH, GH or adrenalin in 
the absence of albumin. If such incubated 
tissue is then washed, homogenized and re- 
incubated with albumin in the absence of hormone, 
hydrolysis of triglycerides occurs. The most 
marked stimlation of lipase activity in the 
homogenate is noted after pre-incubation of the 
intact tissue with adrenalin where a maximum 
response occurs after contact with the tissue 
for 3 minutes. The various hormones have no 
effect if added directly to the homogenate but 
the addition of glucose and adrenalin to the 
homogenate brings about a marked increase in 
lipase activity. 


EFFECT OF AMABOLIC STEROIDS ON SULFATE UPTAKE BY 
CARTILAGE IN THE RAT. William D. Salmon, Jr. 
and Patricia H. Bower.* V. A. Hospital and 
Dept. of Medicine, Vanderbilt School of Medicine, 
Nashville, Tenn. 

Because of the impertance ef protein synthesis 
in uptake of sulfate by cartilage (into a chen- 
droitin sulfate-protein complex), the influence 
of the gonads and androgens on this process was 
studied in male rats. In vitre uptake of $35- 
sulfate was measured in costal, tipheid, and 
nasal cartilage incubated fer 24 hours in media 
containing 14 amine acids. Sulfate uptake by 
cartilage from rats castrated two weeks previous- 
ly was net significantly different from that of 
cartilage from sham-operated contre] rats. Wea 
rats with impaired cartilage sulfate uptake re- 
sulting from hypephysectomy were treated with 
testesterene propionate, costal cartilage showed 
a consistent increase in sulfate uptake in vitre. 
Subsequently, sulfate uptake in vivo by costal, 
xiphoid, nasal, semilunar, and proximal tibial 
epiphyseal cartilage was measured 24 hours after 
injection ef $35-sulfate iate hypophysectomized 
rats. Agein, when the rats were pretreated with 
testosterene prepionate in deses up to 2 mg., 
costal cartilage showed a consistent increase is 
sulfate uptake, MNorethandrelene increased carti- 
lage sulfate uptake in some experiments but 
methandrostencleone was without effect. Under 
similar conditions, injection of 10 yg. of grevth 
hormone increased sulfate uptake by cartilage 
from all sites examined, the greatest increase 
eccurring in cestal cartilage. Conclusion: 
Anabolic steroids have a relatively weak stim- 
lating action on cartilage sulfate metaboliss. 
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qHE BIOSYNTHESIS OF TESTOSTERONE FROM Al-ANDRO- 
STENE-3,17-DIONE BY SURVIVING HUMAN OVARIAN SLI- 
Sian and A. Lanthier, Laboratoire d'Endocri- 
@, Hop e, Montréal, Canada. 
The biosynthesis of androgenic steroids by hu- 
man normal and Stein-Leventhal type (S.-L.) ova- 
rian slices was studied. Slices of both origin 
were incubated in a Krebs-Ringer-phosphate-gluco- 
se medium (37°C, 100% 0, atmosphere) in the pre- 
sence of A-androstene-3,17-dione as substrate 
and stimulated with either one of the following 
factors: H.C.G. (A.P.L., Ayerst, McKenna & Harri- 
gon), F.S.H. (N.I.H. ovine standard), L.H. (N.I. 
H, ovine standard). Biosynthetic testosterone was 
isolated by paper chromatography. The chemical i- 
dentification of this substance by spectrophoto- 
metric and microchemical techniques was reported 
previously (Sandor and Lanthier, Rev. Can. de Bi- 
ole, 19:45, 1960). 
The following results were obtained: 


TISSUE TIME STIMULATION TESTOSTERONE meg/Gn t/hr 
Yornal “Gh HCG ° 


24h HCG 1.15 
FSH 1.58 
LH 2.42 
HCG 1.52 
HCG 2.28 
6h FSH 2.22 
6h LH 0.99 
These results indicate that, under H.C.G. stimu- 
lation, S.-L. slices transform the dione to te- 
stosterone at an increased rate. The results ob- 
tained with the ovine gonadotrophins are less 
clear cut but seem to suggest that S.-L. ovaries 
might respond in a different manner to stimulati- 
on than do normal ovaries, 


METABOLIC CHANGES INDUCED IN DOGS BY CHRONIC AD- 
MINISTRATION OF TRITON WR-1339. A,Scanu, (intr.by 
Irvine H, Page),Research Division, Cleveland 
Clinic, Cleveland, Ohio 

Studies from this laboratory had shown that 
chronic IV administration in dogs of the nonionic 
detergent, Triton WR-1339 produces a sustained 
rise of plasma triglycerides (TG),cholesterol (TC) 
mostly in the free form, phospholipids (PL) and 
free fatty acids (FFA). Death occurred within 4 
months with findings of diffuse engulfment of 
lipids in the RES mostly in the liver, spleen and 
lymph nodes and depletion of fat stores. In the 
present studies groups of dogs in the phase of 
sustained hyperlipemia and normal controls were 
injected each with one of the following: 1141. 
Triton, 1131 triolein, albumin bound palmitic-1- 
cl4 acid, lipoproteins labeled in the lipid miety 
with either cholesterol-4-Cl4 or P32-phospholipids 
and in the protein moiety with 1131, In hyper- 
lipemic dogs the fraction of plasma pool of TG, 
TC,PL and FFA cleared per unit of time was 1-6 
times higher than in control animals; the lipo- 
protein ins seemed metabolized normally. In- 
jected 1131-triton combined with the lipoprotein 
lipids, 

It is postulated that Triton-bound lipids 
as foreign bodies are rapidly taken up by the 
RES leading to "lipid starvation" of the paren- 
chymal tissues, thereby increasing synthesis of 
1G,TC and PL in the liver and mobilization of 
FFA from adipose tissue. The data suggest that 
protein and lipid moieties of lipoproteins may 
have independent metabolism, 
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THE EFFECT OF DEXTRO-TRIIODOTHYRONINE ON SERUM 
CHOLESTEROL IN DIABETIC EUTHYROID PATIENTS. 
Bettye Sayle* and John E. Johnson, Jr. Dept. of 
Medicine, U. of Texas Medical Branch, Galveston, 
Texas. 

Dextro-triiodothyronine (d-T3) has been shown 
in animal experiments to have 1/10 the calori- 
genic effect and 1/16 the pituitary-inhibiting 
activity as that of levo-triiodothyronine. During 
the past year, 8 patients with diabetes mellitus 
and persistantly elevated serum cholesterol val- 
ues have been treated with d-T3 while continuing 
on their pre-treatment diets. Three cholesterol 
values were obtained during a 2 week period while 
on placebos. All were euthyroid as indicated by 
studies during this period. Mean cholesterol val- 
ues decreased from 316 mg% to 238 mg% or 24.8% on 
dosages of 0.1 to 0.5 mg daily over a 9 month pe- 
riod. Six of the patients received an increased 
dose of 1.0 mg daily during an additional 3 month 
period with a further decrease to 166 mg% or 
45.9% decrease from control values. No side ef- 
fects were observed as determined by blood pres- 
sures, pulse rate and clinical evaluation. The 
diabetic status remained unchanged as judged by 
fasting blood sugars and insulin requirements. 
Thyroid function remained essentially unchanged 
as estimated by PBI, BMR and 24-hour radioiodine 
uptake values. This study indicates that there 
is an effective decrease in serum cholesterol 
values with d-T3 particularly at doses in the 
range of 1.0mg daily with insignificant altera- 
tions in thyroid function or diabetes mellitus. 


CYSTINE METABOLISM IN DE TONI-FANCONI SYNDROME 
WITH CYSTINOSIS. J. E. Seegmiller and R. Rodney 
Howell.* National Institute of Arthritis and 
Metabolic Diseases, N.I.H., Bethesda, Md. 

A unitarian concept to relate the renal tubular 
dysfunction to the accumulation of cystine seen in 
de Toni-Fanconi syndrome with Cystinosis has been 
suggested by recent work reported by other in- 
vestigators. Similar but reversible glycosuria, 
amino-aciduria and phosphaturia has been observed 
in a case of human lead poisoning as well as from 
administration of maleic acid to experimental 
animals. These effects on renal tubular proceses 
may be related to the ability of these two com- 
pounds to combine with sulfhydryl groups. Such 
considerations further suggest that both the 
vtenal tubular dysfunction and the accumlation of 
systine crystals in Cystinosis could be the 
result of either a diminished ability to form 
sulfhydryl groups or an enhanced oxidation of 
sulfhydryl groups to disulfide groups. 

Glutathione reductase activity in hemolysates 
of peripheral blood were found to be in the 
normal range in Cystinosis. The enzyme cystine 
transhydrogenase which catalyzes the reduction of 
cystine by glutathione was present in liver of 
two patients. In peripheral blood cells cystine 
transhydrogenase activity was reduced in some 
patients with Cystinosis in the presence of 
plasma, suggesting either a plasma inhibitor or 
an enzyme with reduced activit 3 

After infusion of cystine-S“”, isotope was pre- 
sent in urinary inorganic sulfate demonstrating 
complete degradation of cystine in these patients. 
The absence of urinary taurine on paper chromato- 
grams of three patients has led to a further study 
of the systems which degrade cystine to taurine. 
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DIURNAL VARIATION OF 17-HYDROXYCORTICOSTEROID SE- 
CRETION IN NON-ENDOCRINE DISEASE. L. J. Sholiton* 
E. E. Werk, Jr. and R. T. Marnell*. Metabolism 
Section, V. A. Hospital, Cincinnati, Ohio. 
Diurnal adrenocortical function was evaluated 
in 1) chronic illnesses (non-malignant), 2) bron- 
chogenic carcinoma, and 3) acute non-fatal ill- 
nesses. Random hourly plasma free 17 OH-CS vere 
determined. Urinary total 17 OH-CS outputs were 
measured in relation to creatinine excretions and 
expressed as day/night ratio (R). Chronically 
ill patients (13) without primary liver or kidney 
disease demonstrated normal diurnal variation of 
plasma and urinary 17 OH-CS, mean R + S.D. 1.49 
+ .39. Comparable variation was observed in sta- 
bilized hepatic (7) and renal diseases (9). Alert 
ambulatory cancer patients (14) exhibited a sig- 
nificantly lesser degree of diurnal change R 1.17 
+ .23. Diurnal variation was absent in advanced 
carcinoma patients (13) with "toxicity" or wide- 
spread metastases regerdless of overt mental con- 
fusion R1.0+ .19. Alert acutely ill patients 
(7) manifested changes of plasma levels approxi- 
mating the ambulatory cancer group, and R 1.33 
+ .33 was intermediate between the latter and 
chronically ill. Variation was negligible in 
confused acutely ill patients (7) R 1.05 + .1k. 
Diurnal variation of adrenocortical secretion 
exists normally in stabilized chronic illnesses 
irrespective of primary renal or hepatic involve- 
ment. Variation diminishes in labile disease 
processes such as ambulatory lung cancer and 
alert acutely ill patients and is obliterated 
with progression to a more advanced or severely 
“toxic” state. CNS dysfunction is often a mani- 
festation of this progression but is not per se 
& prerequisite for altered diurnal function. 


FATE OF INTRAVENOUSLY ADMINISTERED 1131 TRIOLEIN 
USING THE THYROID AS AN INTERNAL SEQUENTIAL TRACER 
M n F. St and Paul J. Rosch. Metabolic 
Service, City Hospital, Elmhurst, New York. 

These studies were designed to investigate the 
sequential metabolic fate of intravenously admin- 
istered 1131 triolein. Eighteen procedures were 
done in 14 patients as follows: Approximately 60 
microcuries of 1131 triolein were administered 
intravenously over a 10 second period following 
which serial external counts were made over the 
liver, thyroid, heart, and fat depots. Seriatim 
blood and urine specimens were also obtained. 
Blood radioactivity fell sharply immediately after 
injection and was accompanied by a prompt rise 
over the liver and fat depots during the next 20 
minutes. Within 5 minutes efter attaining maximal 
activity, there was a rapid fall-off of liver 
counts accompanied by a simultaneous and compar- 
able rise of radioactivity over the thyroid. The 
location of the radioactive label together with 
the nature of the ionic bond, and the congruence 
of liver and thyroid curves suggest thet active 
hepatic metabolism of the triolein must occur as a 
prerequisite for iodine liberation. Alterations 
in this pattern induced by the prior ingestion of 
e fatty meal further support this thesis. The 
early simultaneous hepatic and adipose uptake to- 
gether with the blood decay curve of radioactivity 
is compatible with a dual rate process for blood 
triglyceride removal. However, the subsequent 
behavior of the label in fat depots differed from 
that observed over the liver suggesting a differ- 
ent sequence of metabolic events. 


FREE THYROXINE AND ITS CARRIERS IN S=RUM. 
Kenneth Sterling and Milton Tabachnick*- Dept, of 
Internal Medicine, '.Y. State Fsychiatric Insti. 
tute and Dept. af Psychiatry, Columbia Univ, 
College of Physicians and Surgeons, New York, Wy, 

Studies with various buffers, including 
glycine acetate, have confirmed the existence of 
at least three thyroxine carriers in normal human 
serum at pH 8.6. To investigate the problem of 
"free" and "bound" thyroxine in the circulation, 
the technique of equilibrium dialysis has been 
employed,’ with a variety of temperatures and 
buffers, including 38°C., pH 7.4, and 0.15 ionie 
strength (isotonic). Preliminary observations 
and binding constants were obtained with Fraction 
Iv-4, containing an alpha-globulin as its only 
thyroxine carrier, Detailed studies of purified 
albumin preparations, including crystalline human 
mercaptalbumin, yielded results consistent with 
four primary binding sites per molecule, with an 
apparent association constant approximating 195, 
Studies exploring variation in pH and behavior of 
acetylated albumin preparations suggested that 
four lysyl epsilon amino groups interact with the 
ionized phenolic hydroxyl groups of thyroxine and 
its analogues. The existence of "free" thyroxine 
in human serum was repeatedly verified by dialy. 
sis through cellophane, with chromatographic 
identification of thyroxine in the dialysate, In 
agreement with mathematical predictions of 
Robbins and Rall, the estimated free thyroxine 
concentration was of the order of 107° m, sim. 
lar values were obtained whether tracer amounts 
of labeled thyroxine were added to serum, or 
blood semples containing endogenously labeled 
hormone were drawn after 1231 therapy. 


THE EFFECT OF PRIMAQUINE ADMINISTRATION ON THE 
SERUM CHOLESTEROL OF DRUG-SENSITIVE AMERICAN 
NEGROES. A. R. Tarlov, G.J. Brewer, and S. H. 
Swanson*, Dept. of Medicine, U. of Chicago, 
Chicago, Illinois. 

The conversion of TPN to TPNH is impaired in 
glucose-6-phosphate dehydrogenase (G-6-PD) de- 
ficient erythrocytes, probably a major factor 
in their susceptibility to drug-induced hemoly- 
sis. TPNH is an essential coenzyme for reduct- 
ive synthetic processes, including fatty acid 
and cholesterol synthesis. Decreased activity 
of G-6-PD has been unequivocally demonstrated 
only in non-nucleated cells (RBC and ocular lens) 
in sensitive Negroes. A study of serum choles- 
terol during the administration of primaquine 
has been conducted, preliminary to studies of 
the rate of cholesterol and fatty acid synthe- 
sis, to test the hypothesis that metabolic ab- 
normalities exist in other tissues of sensitive 
American Negroes. Serum total and esterified 
cholesterol fell 20-30% in 2 sensitive Negro 
males during primaquine-induced hemolysis; 
primaquine administration did nct affect the 
serum cholesterol of 2 normal controls. These 
results are consistent with, but do not prove, 
that the synthesis or esterification of choles- 
terol in the liver is impaired when primaquine 
is administered to sensitive Negroes. Though 
the genetically transmitted intracellular defect 
is exaggerated in non-nucleated cells, the dif- 
ference in cholesterol metabolism between nor- 
mal and sensitive Negroes during drug administ- 
ration is evidence that the defect is shared 
by all cells of the body to some degree. 
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PHEOCHROMOCYTOMA IN A FAMILY STUDY. 
5.£. Tisherman, F.J. Gr and T.S. Danowski 
intr. ank M. eer). Dept. cine, 
Section of Endocrinology and Metabolism, U. of 
Pittsburgh, Pittsburgh, Pa. 

The dramatic occurrence of 9 pheochromocytomas 
in 8 individuals in 4 generations of 3 of 11 branches of 
asingle family during study of 208 members is reported. 
Identification was based on clinical findings, x-ray 
studies, and measurement of uri pressor amines. 
Furthermore, there are 24 individuals with hyper- 
tension, all of whom have not yet been completely 
investigated. There are 20 instances of the forme 
fruste of neurofibromatosis and 2 individuals with 
large hemangiomas. Two persons have von Hippel 's 
disease. The first recorded association between pheo- 
chromocytoma and congenital cataracts, another ecto- 
dermal abnormality, is reported. The first recorded 
association between pheochromocytoma and renal 
artery stenosis, which either represents a congenital 
malformation or juvenile arteriosclerosis, is also re- 
ported. Study of the remaining 8 branches is underway. 


THE EFFECT OF HYPOKALEMIA AND HYPERPARATHYROIDISM 
ON THE EKG. John HeKeYogel* and William D. Salmon, 
drs Vohs Hospital and Dept. of Medicine, 

Bilt School of Medicine, Nashville, Tenn. 

Although the usual EKG sign of hyperparathyroid- 
ism(HP) is a shortened ST segment and QT interval, 
in one patient with severe HP the shortened ST 
segnent was combined with an unusually broad T-UJ 
complex and a prolonged QT interval. Recent studi- 
es have demonstrated a significant kaluresis with 
calcium(Ca) infusions in man and this was reprodu- 
ced in our patient. This finding combined with 
the poor oral intake and K* loss by vomiting in 
severe HP suggests a reduction in total body K* 
(TBK) as the etiology of the unusual EKG of HP 
possibly a significant factor in HP crisis and 
sudden death. 

This problem was studied in dogs by using the 
artificial kidney(AK) to produce hypokalemia,after 
which a constant Ca infusion was given. This was 
followed by K* replacement. EKG and serum electro- 
lyte changes were followed closely. Control obser- 
vations of EXG changes using blood and dextran as 
priming agents for the AK were also noted. 

With the induction of hypokalemia and hypercalc- 
euia,the dog EXG closely resembled the unusual EKG 
of HP noted in the patient above, and following K* 
Teplacement, the usual EKG of HP was noted. Dextran 
Ws msuitable as a priming agent, being associat- 
ed with significant EKG changes whereas blood was 
satisfactory. The results provide an explanation 
for the unusual EKG noted in the patient above 
oe a important reductions in TBK may 
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EFFECT OF ALKALOSIS ON SERUM CONCENTRATION AND 
URINARY EXCRETION OF PHOSPHORUS. Elbert P. Tuttle, 
Jr. and Marvous Mostellar. Dept.-or Int. Med., 
Emory University School of Medicine, Atlanta, Ga. 
Occasional observers have reported acute chan- 
ges in serum P concentration, (P)., with acute 
changes in acid-base balance, but in recent re- 
views of determinants of (P], this has not been 
noted, and no systematic study of the relation- 
ship has been reported. This study reports the 
relationship of 0. to alkalosis in man. Nine 
normal men have been made alkalotic for periods 
of 60 to 300 minutes on 10 occasions by hypervent- 
ilation or by infusion of NaHCO.. Results are 
tabulated as control, time after alkalosis was 
started, and time after stimulus was removed. 


Resp. Alk. Sentres Expt +60' Recov +60! 
Bld. pH 7l(.01) 7.66(.02)* 7.50(.02)* 
Bld.pCO>,mmHg 38(1) 16(1)# 30(2)* 
Sern fa 1.05(.07) 0.46(.09)*# 1.11(.12) 
Copml/min 143(9) 112(9) 109(10) 


P Excr pM/min 10.5(2.4)  1.5(2.h) 2.1(2.8) 
Metab. Alk. 


Bid. pH  7.h2(.01) 7.57(.02)*# 7.l9(.02) 
Bld.pCOo,mmHg 37(1) 41(1) 45(2) 
Serun [Ff .mM/L 1.01(.0h) 0.79(.06)* 0.91(.06) 


Coy ml/min 142(11) 146(11) 140(13) 

P Exer uM/min 11.7(3.4) 17.1(3.4) 16.3(3.8) 
() S.E. of Mean *p<.05 when compared with con-~ 
trol. Blood glucose and serum K levels show no 
correlated changes with alkalosis to implicate 
CHO metabolism in the fall of (P),. Renal excre- 
tion of P falls with respiratory alkalosis, but 
increases during metabolic alkalosis by an amount 
not statistically significant in the present ser- 
ies. 


DOPAMINE AND NORMETANEPHRINE-METANEPH- 
RINE EXCRETION IN CHILDREN WITH NEURO- 
BLASTOMATA. Mary L. Voorhess * and Lytt I. 
Gardner **. Dept. of Pediatrics, State University 
of New York, Upstate Medical Center, Syracuse. 
This investigation concerns studies of infants and 
children with neuroblastomata to determine the urin- 
ary excretion pattern of dopamine (method of Carls- 
son) and combined normetanephrine (NMN) and met- 
anephrine (MN) (method of Pisano). Previous stuc-. 
ies in this laboratory of catecholamine metabolism 
inthese children with meuroblastomata have revealed 
abnormalities in the urinary excretion of norepine- 
phrine (NE) and 3-methoxy-4-hydroxymandelic acid 
(VMA) (J. Clin. Endo. and Metab., Mar. 1961). 
These studies showed some cases to exhibit increased 
excretion of both NE and VMA, whereas other 
cases showed N E output to be markedly elevated 
with normal VMA excretion. A single case showed 
the opposite finding: only slight elevation of NE with 
very high VMA output. The results of the present 
study demonstrate a pattern of dopamine excretion 
which is similarto that of NE in infants and children 
with neuroblastomata. High dopamine excretion is 
generally associated with high NE excretion, and 
normal dopamine excretion appears to be associated 
with normal NE excretion. Likewise, in these pre- 
liminary observations the NMN-MN urinary excre- 
tion tends to parallel that of VMA. These studies 
reinforce our previous investigations which suggest 
hormonal production by neuroblastomata. 
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EFFECT OF ESTROGEN THERAPY ON CORTISOL CLEARANCE 
IN HYPERTHYROID SUBJEGTS « fleanor 2. Wallace and 
Leland S. Villadolid.* State Univ. of New Lork, 
Coll. of Med. at New York City, Brooklyn, New York 
Treatment of normal subjects with estrogens re- 
sults in increased binding of cortisol to plasm 
protein, increased binding capacity of cortisol- 
binding protein and delay in the rate of disap- 
pearance of infused cortisol from plasma. The 
biologic half-time of cortisol is decreased in um 
treated thyrotoxicosis presumably because of in- 
creased hepatic enzymatic activity. The effect of 
estrogen administration on removal rates of in- 
fused cortisol was studied in 3 patients with 
thyrotoxicosis to determine whether the increased 
protein binding induced by estrogens could protect 
cortisol from excessively rapid degradation by the 
liver. Three patients with myxedem and characte 
istically delayed removal rates of cortisol were 
also studied. 
Effect of Ethinyl sstradiol on Removal of Infused 
ortisoi-Hemisuccinate from sma. 
ZFall of plasma 17-hydroxycortico- 
steroids/hour 
Subjects Before sstrogens During <strogen 
Therapy 
Hyperthyroid 36-38 13-16 
Hypothyroid 16-19 9-12 
Hyperthyroid subjects responded to estrogen admin 
istration with quantitatively greater decreases 
in the removal rates of infused cortisol than did 
hypothyroid subjects. The results demonstrate 
that estrogen therapy can prevent the excessively 
rapid removal of cortisol from plasma which oc- 
curs in thyrotoxicosis, presumably by increasing 
the binding of cortisol to plasma protein. 


SKIN WINDOWS AND THE RESPONSE TO INFLAMMATION 
IN THE DIABETIC, Fred W.Whitehouse and John 
Rebuck* Depts of Medicine and Pathology, 
Henry Ford Hospital, Detroit,Mich, 

The response to an inflammatory stimulus in 
the diabetic was studied, using the skin window 
technic of Rebuck, A predictable response in 
the normal human has been described, 0,05 ml of 
diphtheria toxoid or E.coli antigen on the 
superficially abraded skin was used as the in- 
flammatory stimulus. Coverslip “windows” were 
examined at 3,6,9,12,14, and 24 hours after 
application of the stimulus, Twenty-one dia- 
betics were studied, At the time of the study, 
twenty required insulin, eight had active ir- 
fection and the degree of control of the dia- 
betes was as follows: nine were well-controlled, 
six fairly well and six poorly controlled, Four 
other patients were studied for phagocytic re- 
sponse using india ink, Initial evaluation of 
these skin window preparations fails to reveal, 
in the patients studied, any striking quanti- 
tative abnormality in the response to an in- 
flammatory stimulus, A defect in the diabetic 
group, using this technic, cannot be positively 
identified, More subtle changes in intracellular 
glycogen transfer were noted, 
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EFFECT OF GROWTH HORMONE ON HEXOSAMINES OF ADI.~ 
POSE TISSUE STROMA. J. Earle White. Dept. of 
Medicine, VA Hospital, and Duke University Medica} 
Center, Durham, N. C. 

Growth hormone (STH) promotes mucopolysaccha- 
ride synthesis in several connective tissues, but 
it failed to increase hexosamine (Hm) concentra. 
tion in the low fat orbital connective tissue of 
hypophysectomized rats (Boas and Foley). An effec 
of STH on the stroma of a labile target tissue was 
sought in this study. Epididymal fat pads (EFP) of 
hypophyséctomized rats fed ad lib and treated or 
not with 5 mg. bovine STH daily for 2 weeks were 
defatted and dried. EFP fat-free dry wgt. was con. 
sidered stroma wgt. Total and differential Hm were 
determined by the methods of Boas and Gardell 
after 15 hrs. hydrolysis at 100°C. in 2 N HCl, 
Average initial body wgt. of both groups was 138 
Gm. Six hypophysectomized controls gained 2.8 Gn/ 
rat; 7 treated with STH gained 88.0 Gm/rat. EFp 
stroma averaged 1.02 mg/100 Gm. final body wat, 
in both groups, indicating stroma growth is paral- 
lel with body wgt. EFP gotel Hm were 6.36 % 0.198 
pe/mg., controls; 8. 09 * 0.181 pg/mg., STH-treated 
(p<0.01). Differential Hm revealed glucosamine 
5.70 pe/mg., controls; 6.56 pe/mg., STH-treated 
(n.s.). Galactosamine 0.30 0.053 pg/mg., con- 
trols; 1.36 0.117 pg/mg., STH-treated (p<0.01), 
Under the conditions of this study, STH stimulated 
growth of’the supporting stroma of adipose connec: 
tive tissue and increased concentration of galac- 
tosamine containing compounds, probably chondroi- 
tin sulfates. 


LOW LEUCOCYTE PHOSPHORYLASE IN HEPATIC PHOSPHORY- 
LASE DEFICIENT GLYCOGEN STORAGE DISEASE. Hibbard 
E. Williams* and James B. Field. Nat'l. Inst. of 
Health, Bethesda, Md. 

In view of the desirability of establishing 
the nature of the enzymatic defect in glycogen 
storage disease (GSD) without resorting to liver 
biopsy, methods were devised to measure WBC phos- 
phorylase and glucose-6-phosphatase (G-6-Pase) in 
patients with this disease, their relatives and 
control subjects. Phosphorylase and G-6-Pase 
levels were determined by measuring inorganic 
phosphorus liberated from glucose-1l-phosphate and 
glucose-6-phosphate respectively on sonicated WK 
obtained by fibrinogen sedimentation. Two broth- 
ers with hepatic phosphorylase deficient GSD, 
proven by liver ape. had low WBC phosphorylase 
(6.6 and 9.5 gm P/10°WBC) while this was normal 
in the father and an unaffected brother. The 
mother had a leucocyte phosphorylase level (12.5 
pgm P) midway between the lower limit of normal 
and the level in her 2 sons. The mean leucocyte 
phosphorylase level in 20 control subjects, was 
28.6 + 1.2 gm P/10wBC. G-6-Pase activity was 
not detectable in WBC. A patient with GSD clin 
ically of the G-6-Pase deficient type had a nor- 
mal WBC phosphorylase. In vitro addition of glu 
cagon stimulated phosphorylase in normal WBC 2% 
but adenylic acid had no significant effect. In 
preliminary experiments glucagon added in vitro 
to WBC from the 2 affected brothers and their 
mother had no effect on phosphorylase. It is 
suggested that this method may be used as 4 
diagnostic test for hepatic phosphorylase defi- 
cient GSD, and may be useful in determining the 
heterozygate state in this condition. 
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THE METABOLIC FATE OF THYROXINE. James W 
Dept. of Medicine, Duke University, ee N.C. 
The possibility that 3:5:3' T3 is a degrada- 
tion product of T4 and the active cellular hor- 
mone been considered. The subcellular locali- 
zation, products and mechanism of T4 degradation 
have not been established. An active Ty degrad- 
ing enzyme has been prepared from rat liver mito- 
chondria and microsomes. The microsomal system 
has been partially purified by differential cent- 
rifugation. Optimum assay conditions in a 10 ml 
volume are pH 4.9, 37°C, 10-3M Fet++, 5x10-5M Ty 
with tracer amounts of labeled T% -02 mg of 
microsomal protein/ml, and 5 or i) minutes of in- 
cubation, Analysis is for labeled and unlabeled 
iodinated, organic, anionic substances (AB&B 87: 
120,'60) and labeled inorganic iodide. 5 mM Ty 
are degraded/min/mg protein, Km is 1xl0-5. An- 
gerobiasis, aerobiasis, H202, and PCMB have no 
effect. Fet+ activates. Heat above 40°C, reducing 


agents, HCN and many hydroxylated phenyl compounds 
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inactivate. The amount cf labeled inorganic 
iodide produced equals the amount of labeled T,4 
degraded. Since exchange labeled T4 is labeled 
only in the prime positions, both prime iodines 
must be removed at once. No T3 is formed even 
when carrier T3 is added to dilute any labeled T3 
which might be formed. Furthermore, if T3 were a 
degradation product it should accumulate since 
T3 is more slowly degraded than Ty, by this system, 
Since the 3 and 5 iodines on the inner ring are 
not labeled, 3:5 diiodothyronine, 3 monoiodo- 
thyronine and both iodotyrosines are possible un- 
labeled products if only the prime iodines are 
removed. None of these products are found. This 
evidence suggests that all four T,4 iodines are 
removed at once. No T3 is formed; no other lab- 
eled or unlabeled iodinated, organic intermediate 
is isolated. The net reaction envolves reduction 
of organic iodine to inorganic iodide. 
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MALIGNANT DISEASE AND CONCURRENT HYPOGLYCEMIA. 
G. Lennard Gold, Bruce I. Shnider and Frank 

ez*. Georgetown Medica sion, D. C. 
General Hospital, Dept. of Medicine, Georgetown 
University School of Medicine, Washington, D. C. 

Many reports noting the simultaneous occur- 
ence of various tumors and low blood sugar values 
have appeared in the literature. These may be 
divided into the following categories: Group I, 
Islet cell tumors, benign or malignant. Group II, 
Hypoglycemia secondary to liver destruction by 
neoplastic tissue replacement. Group III, Non- 
pancreatic tumors of mesenchymal origin. Group 
IV, Gastrointestinal carcinomas. 

In this communication, examples from the last 
three groups will be presented. In the hepatic 
type, hypoglycemia occurs as a result of inter- 
ference with glycogen storage. The means of pro- 
ducing hypoglycemia in categories III and IV has 
been debated. Of the several theories suggested 
for the presence of these varieties of hypogly- 
cemia, the production by the tumor of a substance 
capable of lowering blood sugar levels seems very 
intriguing. August and Hiatt (N.E.J. Med. 258: 
1721958) found an insulin-like substance in an 
extract from thoracic fibrosarcoma, but no in- 
crease in insulin-like activity in the plasma 
was demonstrated. A tissue extract from a gas- 
tric carcinoma obtained at necropsy from one of 
our patient's, was analyzed for insulin-like act- 
ivity by the rat diaphragm method. There was a 
definite increase in insulin-like activity. 

It is suggested that by means of newer tech- 
niques of analysis, the mechanism for hypogly- 


cemia associated with neoplastic disease will be 
clarified, 


TISSJE DISTRIBUTION OF GUANASE AS A DETERMINANT OF 
PHARMACOLOGIC ACTIVITY OF AN ANTIMETABOLITE. T. C. 
Hall and R. Levine. Pondville Hospital and Harvard 
Cancer Commission, Walpole, Mass. F 

Guanase has been found in varying concentra- 
tions in animal tissues and is reported to be de- 
leted from tumor tissues. The serum and liver en- 
zyme may inactivate 8-azaguanine and render the 
antimetabolite incapable of achieving concentra- 
tion in tumors sufficient to show antitumor ef- 
fect. We measured guanase levels in 58 normal and 
14 neoplastic human tissues and related concentra- 
tion to toxic and therapeutic effects of the gua- 
nine-hypoxanthine analog, 8-azaguanine (8AG). 

Froxen tissue samples from 37 patients were 
obtained at biopsy and autopsy and analyzed for 
guanase spectrophotometrically. Local intra- 
arterial infusions of 8AG were given to patients 
with otherwise untreatable cancer of head and 
pelvis. Tissue guanase levels fell into 3 groups- 
(a) high levels of 300-2500 U in brain, liver, 
small intestine, kidney, (b) moderate levels of 
80-200 U in stomach, pancreas, spleen, and (c) 
low levels of 0-60 U in skin, gingiva, lymph 
nodes, adrenal, heart and cancer. In 11 of the 1) 
tumors levels were absent or insignificant. 
Following infusion of 8AG, regressions were noted 
in all tumors with low guanase levels, and in no 
tumors with high guanase levels. Major toxicity 
of 8AG was found in those organs which like the 
cancers were incapable of protecting themselves 
by converting 8AG to inactive 8-azaxanthine, re- 
sulting in skin rashes and of clinical, biochemi- 
cal, EKG, and morphologic evidences of myocardial 
damage. The latter could be avoided by slowing 
the rate of infusion and confining drug levels 
to the tumor site. 


‘ 





194. CLINICAL RESEARCH 


A POSSIBLE ETIOLOGIC. LINK BETWEEN CUSHING'S SYH- 
DROME AND VISCERAL MALIGNANCY. Donald A. Holub and 
Fred H. Katz*, Dept. of Medicine, College of Phys- 
icians & Surgeons, Columbia Univ., New York, MN. Y. 

Although hyperadrenocorticism is known to co- 
exist with neoplasms of various internal organs 
with surprising frequency, the etielogic relation- 
ship between these malignancies and the associated 
adrenal hyperplasia remains obscure. Two female 
patients with pulmonary carcinoma and Cushing's 
syndrome have been studied with the purpose of ex- 
ploring this problem. The first patient's plasma 
cortisel levels remained near mcgi without the 
usual diurnal variation, and urinary ketogenic 
steroid walues were in excess of 100 mg per day. 
Despite striking adrenocortical hyperplasia at au- 
topsy, ant. pituitary tissue contained only 2 mu 
ACTH per mg (average pituitary ACTH conc. is 100 
mu per mg). Tumor metastases in the liver (assayed 
through the courtesy of Drs. H. Lipscomb and R. 
Guillemin) contained 0.0035 mu per mg of ACTH-1like 
activity. Pulmonary tumor tissue contained no 
ACTH-like activity, and tumor extracts from both 
sources contained no corticotropin-releasing fac- 
tor activity. Hyperadrenalism in the second pa- 
tient appeared to be under pituitary control, 
since urinary ketogenic steroids were decreased 
after dexamethasone therapy and increased after 
Su4885 administration. The plasma of both patients 
contained adrenocorticotrophic activity, as deter- 
mined by the adrenal weight maintenance assay. 
These data suggest that neoplastic tissue may ec- 
casionally be capable of synthesizing and releas- 
ing proteins similar or identical to ACTH, and of 
thereby inducing Cushing's syndrome, 


THE CHARACTER OF LDH ISOZYMES IN MYELOMA 

SERUM AND TISSUE. W. H. Starkweathers, 

H. K. Schoch##, F. J. Ho an 
amp?. esearc . Ve 

5 eer, Michigan. 

In a further investigation of the char- 
acter of the increase in a specific frac- 
tion (isozyme) of serum lactic dehydrogen- 
ase (LDH) activity in plasmocytic myeloma 
(Clin. Res. 8: 252, 1960), the sera from 
20 patients With myeloma were subjected 
to continueus flow curtain electrophoresis 
and the 32 fractions obtained were ana- 
lyzed for LDH activity, utilizing diphos- 
phopyridine nucleotide (DPN+) and the 3- 
acetylpyridine analog (APDPN+). With 


ospital, 


INTRADESMAL TESTOSTERONE-LIPOIDAL ANTIGEN 
IN CANCER. Walter Raab, Matteewan State 
Hosvital, Beacon, 

Intrederwal injections of testoster- 
one-livoidal antigen were studied in can. 
cer vatients. 

The antigen wae a livoidal extract 
from beef heart vowder, vrevared like 
syohilitic antigen, yet sensitized with 
5 mg testosterone ver each ml; of this 
solution 0,1 ml were intradermally in- 
jected. 

The skin reactions voroduced consisted 
of an infiltrate, measuring 2 - 15 mn, 
surrounded by a red to livid color 
change. The infiltrate anreared within 
& hours and versisted for days. The 
infiltrate anneared in cancer-bearing as 
well as in non-cencer besring natients, 
as long as their genera). and nutritional 
condition was good. The skin reaction 
could not be vroduced in cancer patients 
age soon as their genera] condition and 
nutritional state became poor, indica- 
ting a orogression of their cancer. 

Intradermal injection of a testoster- 
one-livoidal antigen in active, vrogres- 
sive cancer failed to vroduce a skin in- 
filtration as the zeneral and nutrition- 
al state of these vatients worsened, in- 
dicating a change of the host-tumor re- 
lationship. The same antigen gave a skin 
reaction in cancer and non-cancer bear- 
ing vatients while in good general con- 
dition. 


DPN+, there are found 5 fractions of LDH 
activity as in normal serum. There is 
decrease in that fraction which migrates 
with alpha-1 globulin and increase ina 
fraction migrating with beta globulin, 
This may also be seen in certain cases of 
leukemia and other malignancy. With 
APDPN+, there is striking increase in 1 of 
2 peaks associated with beta globulin, a 
finding that has not been observed in 
other neoplasms to date. Myeloma tissue 
shows patterns with DPN+ and APDPN+ which 
are consistent with those found in serum, 
It would appear that the specific increase 
in LDH activity in myeloma serum is de- 
rived from the myeloma cell. 
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{HE PULMONARY ABNORMALITIES IN CONGESTIVE HEART 
FAILURE. G. N. Bedell , ¥. Suzuki and W. R. 
Wilson . Dept. of Medicine, U. of Iowa College of 
Medicine, Iowa City, Iowa. 

Lung function studies are reported in 9 pa- 
tients with left ventricular failure, 6 with rheu- 
matic heart disease and 4 with coronary artery 
heart disease. All had cardiomegaly, pulmonary 
congestion and hepatomegaly; most had ankle edema 
and pleural effusion. Studies were done shortly 
after hospitalization and after significant clin- 


ical improvement, usually 10-15 days later. 
Mean Values Before After 


Thera) Thera 

Vital capacity (m1) 2200 2550 
Residual volume (ml) 2210 2345 
Minute volume of alveolar 

ventilation (L) 10.2 91 
Alveolar gas distribution Normal Normal 
Physiologic dead space (m1) 254 219 

% of tidal volume 4 47 
Maximal breathing capacity (L/min) 52 70 
Maximal expiratory flow rate 

(L/min) 111 183 
Diffusion (ml CO/mm. Hg/min) 18 18 
Arterial blood studies 

Op saturation (%) 93.8 95.0 

PcO2 (mm. Hg) 35 37 Aé 


The patients probably have edema of the trache- 
obronchial tree and of the alveolar capillary mem- 
brane to produce the reduced mechanical function 
and diffusing capacity. The finding of normal 
distribution of inspired air and increased physio- 


logic dead space suggests uneven distribution of 
blood flow in the lungs. 


PULMONARY VASCULAR RESISTANCE AND COMPLI- 
ANCE CHANGES DURING HYPOXIA IN THE DOG. 
James Feeley*, T. David Lee*, and William R. Milnor 
Gerontology Branch, Natl. Heart Inst., Bethesda, Md., 
and the Baltimore City Hospitals, Baltimore, Md. 

To determine whether changes in pulmonary blood 
volume (PBV) are part of the hemodynamic response to 
hypoxia, 13 intact pentobarbitalized dogs were studied 
(32 observations) during spontaneous breathing of 
100%, 12%, and 6% oxygen (Oz). PBV (blood volume 
between pulmonary artery and left atrium) did not 
change at either level of hypoxia. The only consistent 
effects of 12% Oo were an increase in pulmonary artery 
pressure (P(pa)) (control 10.3, hypoxia 18.2 mm Hg) 
and in pulmonary vascular resistance (PVR) (control 
6.6, hypoxia 10.7 mm Hg/L/min/10 kg). Effects of 


6% O2 were as follows: 

Control 6% 02 
Cardiac output (L/min/10 kg) 1.46 2.26* 
Stroke volume (ml/stroke) me Ue 
P(pa) (mm Hg) 9. 24.7 * 
Left atrial pressure (mm Hg) +0.2 - 0. 
PBV (ml/10 kg) 97.0 107. 
PVR (mm Hg/L/min/10 kg) 8. 13.6 * 

(*Significant change, p<0.01) 

Passive effects of the increase in pulmonary vascular 
Pressures would be to increase PBV and decrease PVR. 
Hypoxia caused active pulmonary vasoconstriction 
since PBV did not change and PVR increased, and de- 


creased distensibility in a large part of the pulmonary 
vascular bed. 


MECHANICAL PROPERTIES OF THE LUNG IN NORMAL 
ELDERLY MALES, J.E. Cohn, H. Donoso* and R.R. 

on*, Dept. of Medicine, Univ. of Utah Medical 
School and USVA Hospital, Salt Lake City, Utah. 

Mechanical properties of the lung were evalu- 
ated in 20 normal males over 60 years of age with 
no clinical or radiological evidence of cardiopul- 
monary disease. Vital capacity (VC), maximum 
breathing capacity (MBC) and maximm mid-expirato- 
ry flow (MMEF) were measured spirometrically. 
Functional residual capacity (FRC), residual vol- 
ume (RV), and total lung capacity (TC) were com- 
puted by helium dilution techniques. Lung compli- 
ance (CL) and maximum negative intraesophageal 
pressure at full inspiration (MIP) were measured. 
Airway resistance (R) and intrathoracic gas vol- 
umes (Vro) were determined in the body plethysmo- 
graph; airway conductance was computed (C=1/R). 
Results: VC=4.39 + 0.55 L.; MBC=122 + 25 L./min.; 
MMEF=2.80 + 0.65 L./sec.; FRC=4.47 + 0.80 L.; RV= 
2.88 + 0.56 L.; TO=7.32 + 0.85 L.; (RV/TC)100=39 + 
7%; C =0.26 + 0.08 L./cm. H20; MIP= -17 + 5 (range 
-11-26) cm. H20; conductance-volume ratio (C/V)= 
0.14 + 0.04. Compared with data from younger 
individuals, TC and the RV/TC ratios were larger 
in older eubjects. Lower MIP and slightly higher 
CL values suggest diminished lung elastic proper- 
ties in the older group. Airway resistance in 
older subjects was elevated (decreased MMEF and 
C/V ratios), a possible reflection of diminished 
lung elasticity. 


AMINO ACID COMPOSITION OF VARIOUS PULMONARY 
ELASTINS. M. FitzPatrick and V. Hospelhorn.* 
Dept. of edibcias, Us ok Wanais Sc oF Wek 
cine, Kansas City, Kansas. 

This study was undertaken to determine the 
amino acid composition of pulmonary elastic fi- 
bers of various mammals, and to icfine the normal 
values for the human lung. Twe techniques for 
isolating elastic fibers from pulmonary connec- 
tive tissue have been utilized. One is a modifi- 
cation of the classical digestion technique of, 
Lowry based on alkaline desradation of other con- 
nective tissue components, yielding a fraction 
called base elastin. The other technique consist 
of the digestion of non-elastic components by 
alternating use of crystalline trypsin and col- 
lagenase, to yield a fraction called enzyme elas- 
tin. On comparing the composition of base and 
enzyme elastins from dog lung, there is a reduc- 
tion in serine, threonine, methionine, and 
arginine in base elastin. There is also a lesser 
content of aspartic and glutamic acids and his- 
tidine in base elastin. It has also been ob- 
served that base elastin is more readily solu- 
bilized by the enzyme elastase, and by papain 
than is enzyme elastin. Similar differences in 
amino acid composition and enzyme degradation 
have been observed between human base and enzyme 
elastins. Aging does not alter the amino acid 
composition of human pulmonary elastin, although 
it does increase the amount of elastin present in 
connective tissue. Elastins from patients with 
pulmonary tuberculosis and emphysema show no sig- 
nificant differences in amino acid composition 
from those of normal indivicuals. 
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MAGNITUDE AND SIGNIFICANCE OF RESPIRATORY VARIA- 

TIONS IN CEREBRAL BLOOD FLOW, Stanley Giannelli, 
Jr.*, Jack Stopak* and Daniel S. Lukas. Dept. of 
Medicine, New York Hospital-Cornell Medical Cen- 

ter, New York. 

Although respiratory variations in sys- 
temic blood flow are well known, the magnitude 
of such variations and their effect on gas ex- 
change in specific organs, such as brain, have 
not been documented. Blood flow in the internal 
carotid arties of 8 anesthetized dogs was regis- 
tered continuously by rotameter. Flow decreased 
with inspiration and increased with expiration, 
correlating with concomitant changes in arterial 
pressure. The magnitude of these fluctuations 
ranged from 6 to 30% of mean flow. They were 
increased with passive exercise and their phasic 
relation to respiration was reversed by inter- 
mittent positive pressure breathing. The changes 
in flow were of sufficient magnitude to produce 
cyclic fluctuations in brain Pc02. These fluc- 
tuations could be demonstrated to buffer the 
effect on the brain of cyclic changes in arterial 
Poog with respiration. 


ANALYSIS OF MIXTURES OF INERT AND CHEMICALLY RE- 
ACTIVE BLOOD GASES WITH THE GAS CHROMATOGRAPH AND 
THE REPORT OF A NEW SOLUBILITY CO-EFFICIENT FOR 
NITROUS OXIDE IN WHOLE BLOOD. Bruce Jay, Russell 
H. Wilson, and Virgil Doty. Dept. of Med., Univ. 
of Tex. Southwestern Med. School, VA Hospital, 
Research Dept., Dallas, Texas 

Since the introduction of the Van Slyke mano- 
metric method of analysis of blood gases there 
has been little or no change in the method. 

A Beckman GC-2 gas chromatograph was redesigned 
to do blood gas analysis. A cuvette and pipette 
combination was designed for measuring and ad- 
mitting the sample to the reaction chamber an- 
aerobically. Improved analysis using the gas 
chromatograph, Brown recorder, and printing inte- 
grator made it possible to analyze whole blood 
containing mixtures of inert gases in solution, 
chemically reactive bound gases more rapidly and 
accurately. A new solubility co-efficient for 
nitrous oxide in whole blood is 0.406 ml.gas/ml. 
blood at 36°c was found. 

Fifteen samples of blood were run, using the 
gas chromatograph and Van Slyke apparatus for 
oxygen and carbon dioxide content. For oxygen,the 
average difference was 0.19 volume percent. For 
carbon dioxide, the gas chromatograph yielded 1.39 
volume percent more than the Van Slyke. Thirteen 
samples of blood were analyzed for nitrous oxide 
content using the gas chromatograph and Van Slyke 
apparatus, the average difference between methods 
was 0.16 volume percent. 

With the gas chromatographic method it is possi- 
ble to analyze plasma, serum, or whole blood 
containing two or more inert gases as well as 
chemically bound gases more efficiently than with 
other methods. 
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FOLLOW-UP STUDY OF MEDICALLY TREATED LUNG ABSCEss_ 
Charles L. Herring,* Thomas B. Barnett#*& Willian 
H. Sprunt,* Depts. of Medicine & Radiology, Uniy, 
of N. C. School of Med., Chapel Hill, N. C. 

Of 54 patients receiving an adequate trial of 
medical treatment for pyogenic lung abscess re- 
sulting from suppurative bronchopneumonia, 41 were 
considered to have had a satisfactory clinical an 
radiographic response. Twelve of the 13 patients 
requiring surgical treatment had symptoms for more 
than 3 months before institution of adequate medj. 
cal therapy. Treatment consisted of at least 3 
weeks of antibiotic therapy usually including 
penicillin and either tetracycline or chloramphen- 
icol, Of the 41 patients with a satisfactory 
response to treatment, we have carefully studied 
25 cases in an effort to determine the extent of 
residual bronchopulmonary damage. Follow-up 
study from 6 mos.-7 yrs. (av. 3.75 yrs.) after 
treatment included clinical evaluation, chest x. 
rays, planigrams and bronchograms of the involved 
lobe. Of patients whose original symptoms were ? 
wks. or less, 2-6 wks. and 6-12 wks., radiographic 
abnormalities were demonstrated in 16.6%, 64.3% 
and 80% respectively. Of patients with original 
cavity size of 2 cm. or less, 2-4 cm., 4-6 cm, 
and 6-8 cm., there were demonstrable X-ray abnor- 
malities in 40%, 46%, 80% and 100% respectively, 
Radiographic abnormalities were found in 56% of 
these cases but only one had associated symptons, 
Insofar as the cases studied reflect the results 
of medical treatment in the entire group, these 
findings indicate that early diagnosis and ade- 
quate medical therapy practically eliminate the 
need for surgical treatment of lung abscess. 


ALVEOLAR CAPILLARY BLOCK IN SARCOIDOSIS. B,L, 


nson r.* Ww $s 2 Wee! w 
Cardiopulm. Lab., Dept. Int. Med., Univ. of Tex. 
Southwestern Med. School, Dallas. 

Boeck's sarcoid is recognized to cause pulmo- 
nary alveolar capillary block either from a re- 
duced number of capillaries or from a thickened 
alveolar capillary membrane, but until recently 
it was not possible to estimate the relative im- 
portance of these two mechanisms. Using the 
method of Ogilvie et al for measuring CO diffus- 
ing capacity and the method of Roughton and 
Forster: to calculate pulmonary capillary blood 
flow (Vc) and membrane diffusing capacity (Un), 
we have studied 13 patients with pulmonary sar- 
coidosis in various stages of the disease. Dis- 
tribution of inspired air and alveolar-arterial 
O02 and C02 tension gradients were also measured 
with the subjects breathing room air and 100 per 
cent 02. Abnormal distribution of perfusion 
with respect to ventilation often could be demon- 
strated when x-ray evidence of parenchymal in- 
filtrate did not exist but diffusing capacity 
was always normal in such patients. In the 9 
patients with x-ray evidence of parenchymal in- 
volvement, average Vc, Dm, and total lung capac- 
ity (TLC) were reduced to 94, 46 and 84 per cent 
of their predicted levels respectively. Even in 
the two patients who had progressed to cor pul- 
monale, Vc was not less than 70 per cent of pre- 
dicted. These studies suggest that a significant 
degree of alveolar capillary block in sarcoidosis 
is caused by a thickened alveolar capillary mem 
brane and that the pulmonary hypertension in ad- 
vanced cases is caused principally by invol vement 
of pulmonary vessels larger than capillaries. 
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THE EFFSCT OF 2hVIROMMENTaL AIR CLEANING ON THE 
COURSE OF CHRONIC OBSTRUCTIVE PULONARY DISEASE. 
Neville N. Lefcoe, Dept. of Medicine, University 
of Western Ontario, Faculty of Medicine, London, 
Ontario. 

After a mean control period of 6 weeks 
observation in @ normal hospital environment, 8 
consecutive patients were placed in a test room, 
the air of which was recirculated through 
activated charcoal and mechanical filters. 
and dust production was controlled. Using a 
millipore filter and light microscope, the test 
room air was shown to have a lowered particle 
count when compared daily with the air of 
adjacent hospital rooms. Throughout the control 
and treatment periods, measurements of the 
Vital Capacity (VC) and Forced Expiratory Volume 
first second (FEV,) were made 5 days weekly. 
Daily variations in ie and VC in excess of 20% 
occurred in well-motivated, well-practiced 
patients but the FEV) expressed as a % of the 
vC remained fairly constant in each patient. 
After an apparert plateau, during the control 
period, sigrificant improvement in the 
ventilatory capacity of 5 of the 8 patients 
occurred in the test environment. The mean 
hospital stay was 4 months. Follow-up studies 
ranging from 1 month to 2 years following 
discharge from hospital showed significant 
decrease in the measured parameters. 
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SURFACE TENSION EFFECTS ON LUNG COMPLIANCE IN 
WORMAL AND ABNORMAL HEMODYNAMIC STATES, By R. A. 
Obenour*, R.B. Vanderbeek*, H.A. Saltzman and 
H.0. Sieker. VA Hospital and Duke Umiversity 
Medical Center, Durham, North Carolina 

This study assesses the effects of surface 
tension om lumg distensibility or compliance. 
Pulmonary compliamce was determined as the ratio 
of lumg volume to intraesophageal pressure 
changes during respiration. Observations were 
made at rest, after maximal inspiratiom and 
following nebulization of surface active agents. 
Studies on 64 normal subjects showed a statis- 
tically significant rise im mean compliance from 
& resting value of 0.201 L./cm. to 0.229 L./cm. 
following two maximal imspirations. The latter 
techaique yielded reproducible results in time 
studies and was employed for subsequent paired 
observations. Following alcohol nebulization 
the mean compliance increased significantly to 
0.271 L./em. Im vitro, alcohol was shown to 
decrease surface tension of a plasma-saline mix- 
ture. Conversely, a silicomized superinone 
aerosol reduced mean compliance by 0.034 L./cm., 
and increased surface tension in vitro. Im con- 
gestive heart failure a decreased compliance of 
-071 L./cm. was unaffected by an alcohel aerosol, 
but after compensation a significant increase in 
compliance was observed with this nebulization. 
The relationship of compliamce to the magnitude 
of preceding respirations indicates the need for 
careful respiration control when this measure- 
ment is used for comparison studies. These 
Tesults suggest that both surface tension and 
hemodynamic factors contribute to altered pul- 
monary compliance in normal and diseased states. 
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EXPERIMENTAL PULMONARY EMBOLISM. 
G.T.Smith, J.W. 
and L. Dexter##. Depts. of ogy 
Peter Bent Brigham Hospital and Harvard Medical 
School, Boston, Massachusetts. 

Previous studies of experimental 
embolism have not included a systematic investi- 
gation with a single type of embolic particle of 
the relationship between the number of vessels of 
& given size present and the number of particles 
of the same size required to produce elevation of 
pulmonary artery pressure. Polystyrene beads of 
4.0, 1.0, 0.3 and 0.17 mm. diameter were used. 
Mongrel dogs (6.5-9.5 kg.) were studied at each 
particle size under anesthesia (chloralose, 80 mg. 
per kg.). Emboli were injected into superior 
vena cava at a nearly constant rate. Dogs were 
sacrificed as soon as a rise in pulmonary artery 
mean pressure of 5-10 mm.Hg occurred, and the 
lungs were studied after death by injection of 
Schlesinger mass and x-rays, and subsequently 
gross and microscopic examination. A fairly uni- 
form ratio (range 1.0-2.0) was found at all 
particle sizes between the number of emboli re- 
quired and the number of vessels of the corres- 
ponding size said to be present (Miller: J. Morph. 
1893). Radiocontrast injections confirmed the 
general location and distribution of obstructions. 
This supports previous studies which have sug- 
gested a mechanical rather than vasoconstrictive 
basis for the pulmonary hypertension accompanying 
embolization to vessels 0.17 mm. and larger, 
since the ratio of number of emboli to number of 
vessels would have been smaller at any vessel 
size had vasoconstriction occurred. 


VENOUS ADMIXTURE TO THE PULMONARY CIRCU- 
LATION IN HUMAN SUBJECTS BREATHING 100% 
O2. Sami I. Said and C. M, Banerjee.* 
Pulmonary Lab. and Dept. of Medicine, 
Medical College of Virginia, Richmond. 
When 100% O05 is breathed, the alveo- 
lar-arterial Oj difference due to diffu- 
sion limitation or to uneven distribution 
of ventilation-perfusion becomes negli- 
gible and one can measure the effect of 
direct pulmonary venous-arterial shunts. 
Alveolar gas and arterial blood Pp. were 
determined in resting subjects after 
breathing Oj for 15-30 minutes. The 
completeness of N» washout was checked by 
analysis of alveofar No. Arterial blood 
Po. was measured in vivo or in vitro by 
a needle electrode of the Clark type. 
In 8 subjects with obstructive emphysema, 
estimates of shunt flow ranged from 3 to 
14%, with a mean of 8% of total pulmonary 
blood flow. In 10 markedly obese sub- 
jects, shunt flow ranged from 4 to 16%, 
with a mean of 11%. One subject with 
pulmonary alveolar proteinosis showed a 
shunt flow of approximately 10%. The 
increased venous admixture in these sub- 
jects under the conditions of the study 
was probably related to perfusion of 
alveoli which were, in effect, completely 
non-ventilated. A number of pathologic 
conditions apparently can alter pulmonary 
gas exchange in a manner that may sim- 
ulate direct venous-arterial shunting. 
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ANALYSIS OF THE STATIC PRESSURE-VOLUME CURVE OF 
THE LUNG. Eduardo Salazar* and John H. Knowles. 
Department of Medicine, Massachusetts General 
Hospital and Harvard Medical School, Boston, Mass. 
Ideally, the expression of the static PV curve 
of the lung should be independent of lung size, 
and account for its known curvilinearity, neither 
of which conditions is satisfied by compliance 
determinations. Static inspiratory PV curves 
were obtained in 20 normal adult subjects using 
an intra-esophageal balloon filled with 1.5 ml. 
of air to reflect intrapleural pressure changes. 
The size, position in the esophagus and volume 
of the esophageal balloon are important variables 
in this analysis as regards possible artifacts 
in pressure measurements. Analysis of the static 
PV curve of the lung in the range of inspiratory 
capacity reveals that the slope of the PV relation 
(dV/dP) becomes smaller during inspiration as 
maximal pulmonary volume (Vo) is approached. Thus 
dv/dP tends to zero when the volume of measurement 
(V) tends to Vo, and dV/dP is in some way a 
function of Vo - V. If proportionality is assumed, 


then the expression can 
V=Vo (l-e7 Rant) 


be developed. The curve so expressed could be 
easily fitted to the experimental PV data obtained 
The constant "h" is a useful “index of stiffness" 
of the lung. It is the increase in transpulmonary 
pressure necessary to inflate the lungs half-way 
to Vo from any resting level and was 7.58 t 2.53 
cm.H20. It does not vary with or depend on the 
size of the lungs and is independent of the level 
of measurement within the inspiratory capacity. 
Therefore, it may be a more useful expression of 
the retractive forces in the lungs than compliance 


SMOKING, ATHLETIC CONDITIONING AND VENTILATORY 
MECHANICS. W. Shapiro, C. Johnston and J. L. 
orem ag — a eg ns 
Portsmouth, Va. and Dept. of Med., Medical 
<llege of Virginia, Richmond, Va. 

Smoking and athletic conditioning are commonly 
believed capable of modifying ventilatory func- 
tion, but their relative effects remain to be 
clarified. The present studies were performed on 
25 Navy “frogmen" nonsmoker athletes (A), 14 non- 
athletic nonsmokers (B), and 36 nonathletic 
smokers (C). Comparisons of routine function 
tests from Groups A and B showed the athletes to 
have increased (12%) vital capacities (VC)(p<.01). 
Chronic smoking (B versus C) resulted in a reduced 
(18%) mean maximum breathing capacity (MBC) 
(p<.02). Where both factors were operative (A 
versus C), significant decreases in VC, MBC and 
each second of the timed vital capacity (TVC) 
were noted for C (all p<.001). Acute smoking (2 
cigarettes) produced no significant mean differ- 
ences for the tests listed within any group. 
Servospirometer studies on 2 additional frogmen 
showed mean peak flow of 11.4 L/sec, peak accel- 
eration 135.6 L/sec/sec and non-elastic resis- 
tance at peak flow 10.2 cm H20/L/sec. Two addi- 
tional group C subjects showed 9.4 L/sec, 114.4 
L/sec/sec, and 12.7 cm H20/L/sec respectively for 
the same parameters. These results suggest that 
muscular development increases the effectiveness 
of the chest and diaphragm as a bellows system, 
and that habitual smoking produces mild airway 
obstruction. The widening of the "normal" range 
by the combined operation of these factors must 
be considered in the interpretation of individual 
pulmonary function studies. 


THE INFLUENCE OF ABNORMAL RED BLOOD CELLS Upon 
THE DIFFUSING CAPACITY OF THE LUNG. Nathan s, 
Seriff (intr. by M. Henry Williams, Jr.). Dept, 
of Medicine, Albert Einstein College of Medicine 
New York, N. Y. ; 

The measured value of the diffusing capacity 
of the lung (D,) depends not only upon the size 
and thinness of the alveolar capillary membrane 
(Dy) and the volume of the pulmonary capillary 
bed (Vc), but also upon the velocity with which 
the red blood cells form COHb (©). Dy is reduceg 
in anemic patients free of cardiopulmonary dis. 
ease presumably because of a change in © result. 
ing from a decrease in the number of red blood 
cells per ml. of blood. It has not, however, 
been ascertained as to whether or not © and con- 
sequently Dy), may be reduced because of an abnor. 
mality of the red blood cells or hemoglobin in 
the absence of anemia. To study this, Dy; was 
measured by the single breath technic at rest ang 
by the steady state (Filley) technic at rest ang 
during maximal treadmill exercise in three pat- 
ients with sickle cell trait, three with thalas- 
semia minor and two with congenital spherocytosis 
post splenectomy. These patients were not anemic 
and were free of sgnificant clinical or measurable 
evidence of cardiopulmonary disease, All the 
measurements of Dy, were within normal limits, 1 
is concluded. that if © is lowered by the above- 
described RBC abnormalities, the effect is not of 
sufficient magnitude to reduce the Dy; in patients 
with otherwise normal lungs. 


DELINcATION CF THE SURFACE AREA AND MEMBRANE 
THICKNESS FACTCRS IN PATIENTS WITH ABNORMAL 
PULMMUNARY DIFFUSING CAPACITIES. Josef R. Smith 
and Ross C. Kory.** Wood VA Hospital and Dept. of 
Medicine, Marquette University School of Med., 
Milwaukee, Wisconsin. 

The pulmonary diffusing capacity as estimated 
by the breath holding carbon monoxide technique 
(b..) is affected by the thickness of the alve- 
olar-capillary membrane, the area of the dif- 
fusing surface, the pulmonary capillary volume, 
and the pulmonary blood flow. In an attempt to 
delineate the relative effects of membrane 
thickness and area of diffusing surface, breath 
holding D__, measurements, exercise blood gas 
studies anda modification of Krogh's permeabil- 
ity constant (k) were correlated with clinical 
and pathologic findings in 35 patients with low 
D., valuese Membrane thickening was character- 
izéd by low arterial oxygen saturation (Saco) 
with exercise and a low k value; loss of dif- 
fusing surface by normal exercise Sag, and a 
normal k value. Approximately 25% of the pa- 
tients showed low exercise Sap, and normal or 
near normal k values. The dissase processes in 
these patients were those in which both membrane 
thickening and loss of diffusing surface might 
be expected. These relationships provide a 
possible means of further classifying the physio 
logic factors which contribute to impairment 0 
pulmonary diffusion. 
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PULMONARY VENOUS ADMIXTURE IN MAN DURING NEGATIVE 
PRESSURE BREATHING. Sheldon H. Steiner* and Roy H, 
Behnke, Dept. of Medicine, VA Hospital and indore 
Tmiversity School of Medicine, Indianapolis, Ind. 

Pentobarbital anesthetized dogs undergo sponta- 
neous reduction in arterial oxygen content during 
negative pressure breathing, probably due to con- 
tinued perfusion of lung made atelectatic by the 
reduced intra-alveolar pressure. The response may 
be an artifact induced by anesthesia, since atel- 
ectasis normally occurs in anesthetized dogs. This 
cormunication describes the development of in- 
creased venous admixture in man during negative 
pressure breathing. The arterial blood gases were 
determined by the manometric technic while breath 
ing ambient air for 10 minutes at -L0 mm He gauge 
pressure. Oxygen saturation diminished 3.8 + 1.9% 
in the seated position and 3.5 + 1.5% in the re- 
cumbent position. The 8 mm reduction in p02 at this 
pressure accounts for about 1% of the decrease in 
arterial saturation. pH and pC02 were unchanged, 
If a constant cardiac output is assumed, the phys 
iological shunt is increased 1,5x. If cardiac out- 
put is increased, as reported by some investigators, 
the shunt calculations are a conservative estimate, 
These results indicate that there is anincrease in 
the physiological shunting, but that itis consider- 
ably smaller in magnitude than the anatomical shunt 
reported in the anesthetized dog at pressures of 
only -20 mmHg. Since it is unlikely that changesin 
the diffusing membrane would be the factor limit- 
ing oxygenation, these findings probably represent 
atelectasis in lung regions in which perfusion is 
maintained or are due to the opening of new venous 
channels which are not ventilated, It is also pos- 
sible that increased blood flow may occur through 
normal shunts. 


PULMONARY DIFFUSING CAPACITY AT MAXIMAL OXYGEN 
INTAKE LEVELS. H.F. Taylor ,* W.H.Lawson,* and 
R Cardiopulm. Lab., Dept. of 
Int. Med. U. of Texas, Southwestern Med. Sch., 
Dallas, Texas. 

Carbon monoxide diffusing capacity (DL) as 
measured by the breath-holding technique of 
Forster et al has not been shown to reach a maxi- 
mal level during moderate levels of exercise; 
however, such investigations have not been carr ied 
to and beyond the maximal oxygen intake level 
(MOI). The present study was undertaken to,meas- 
ure D_ and pulmonary capillary blood flow (Qc) at 
increasing levels of treadmill exercise up to and 
beyond MOI in 8 healthy subjects using methods 
reported elsewhere (J.A.P. 15:893, 1960). At MOI 
DL was 1.7 times its value at the resting oxygen 
intake level. Maximal DL occurred when maximal 
Qc and MO! were reached. Di could not be disso- 
ciated from Qc or from aerobic metabolism by 
carrying exercise beyond that necessary to pro- 
duce MOI. The increase of Di caused by exercise 
was principally due to an average 1.9-fold 
increase of pulmonary capillary blood volume (Vc). 
Pulmonary membrane diffusing capacity (Dm) at the 
MOI was only 1.2 times its resting value. The 
small change in Dm suggests that an increase in 
the number of functioning capillaries is not the 
principal cause of higher DL during exercise. 
Also the small capacity for Dm to increase with 
exercise indicates that resting measurements are 
adequate for evaluating alveolar capillary 
membrane defects. 


RENAL AND ELECTROLYTES 


SELECTIVE FAILURE OF OSMOTIC RECEPTORS IN DIA- 
BETES INSIPIDUS. Paul Bornstein*, Ira Brandt* 
and Franklin H. Epstein. Departments of Medicine 
and Pediatrics, Yale School of Medicine, New 
Haven, Conn. 

Certain patients with diabetes insipidus have 
been reported to concentrate their urine when 
stimulated with nicotine but not in response to 
hypertonicity of the serum. A 3 year old mentally 
and physically retarded girl with congenital ab- 
normalities had been hospitalized repeatedly with 
episodes of upper respiratory infection and dehy- 
dration associated with a serum sodium elevated 
to as high as 170 meq/L and by mild azotemia. 
With rehydration, the BUN fell to normal but the 
hypernatremia tended to persist. A Hickey-Hare 
test was typical of diabetes insipidus. Although 
urine remained hypotonic to plasma when concen- 
trated salt solution was infused, painful stimuli 
or the stress of a surgical procedure induced the 
formation of a concentrated urine. The latter 
was not necessarily associated with a marked or 
prolonged reduction in endogenous creatinine 
Clearance. Under treatment with vasopressin the 
serum scdium has remained normal. 

It is suggested that in this patient diabetes 
insipidus is the result of selective impairment 
of the osmotic receptors which normally stimulate 
the release of vasopressin. 


THE DIAGNOSTIC VALUE OF SCINTILLATION SCANNING OF 
THE HUMAN KIDNEY. E.A, Carr, Jr., T.P. Haynie, 
B. Stewart,* W.H, Beierwaltes,** M. Nofal.* Depts. 
of Med. and Surgery, U. of Michigan, Ann Arbor. 

We gave 200 pe of I13l-labelled iodohippurate 
(Hippuran) or 100 pe of Hg203-labelled chlormero- 
drin (Neohydrin) to 21 patients, chiefly those 
suspected of unilateral renal disease, and ob- 
tained renal scintigrams, using a scanner with 3" 
crystal. Normals were also studied. Other tests 
were performed as noted below. In certain cases, 
scintigrams proved superior to other tests in de- 
tecting small remnants of viable tissue, estab- 
lishing functional state of tissue distal to seg- 
mental vascular stenosis, and avoiding reaction in 
an iodine-allergic patient. Operation in 11 
patients revealed 5 ischemic lesions, 3 tumors, 2 
functionally normal kidneys and 1 hydronephrosis. 
The proportion of cases in which various tests 
had given significant pre-op. information about 
existence, location and type of lesion were: 
scintigram 11 of 11; arteriogram (with nephrogram) 
5 of 6; pyelogram 7 of 11; renogram 4 of 7; Howard 
test 3 of 5. Unoperated patients were the al- 
lergic patient, a nephrotic patient in partial 
remission (normal scintigram) and 8 others. In 3 
of these, scintigrams agreed with all other tests. 
In the others, scintigrams were probably correct 
in 3, incorrect in 2 (duplication anomalies shown 
by pyelogram). Neohydrin proved superior to 
Hippuran and photo scans superior to dot scans. 
Tentative diagnostic patterns of several types of 
lesion have been established for this new method 
of renal study. The kidney may now be included 
among organs in which scanning is feasible and 
clinically useful. 
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AMINOACIDURIA IN WEANLING RATS DURING POTASSIUM 
DEFICIENCY. Burton Combes, George Marcom* and 
Norman Carter. Dept. Int. Med., U. of Tex. South- 
western Med. School, Dallas. 

The effect of potassium (K) depletion on amino 
acid excretion In urine was examined in adult and 
weanling rats. Control and experimental rats 
were pair fed a synthetic diet containing Na2so),. 
K deficlency was produced by withholding K from 
the diet and DOC injections. Urine was analyzed 
for a-amino nitrogen (Hamilton and Van Slyke), 
and total nitrogen (microKJeldah!). In adult rats, 
amInoaciduria was not observed after !2 experi- 
mental days despite production of marked K defi- 
ciency (serum K |.5-2.2, C02 39.6-43.6). By con- 
trast, in weanling rats aminoaciduria as evidenced 
by increased excretion of a-amino N and/or ik- 
creased ratio of a-amino N/total N, was observed 
as early as 5-6 days and persisted until termina- 
tion of the study on the lOth-l2th day. In some 
studies, Increased excretion of amino acids oc- 
curred independently of increased urinary loss of 
total nitrogen in the K deficient rats, suggest- 
ing that protein breakdown did not account for 
the aminoaciduria. Paper chromatography revealed 
@ generalized type of aminoaciduria. Preliminary 
measurements of plasma a-amino N reveal only 
slight differences between control (5.1 mg.%) and 
K deficient (6.7 mg.%) weanling rats, suggesting 
that the aminoaciduria Is due to impalred tubular 
reabsorption of filtered amino acids. 




































BONE ABNORMALITY IN THE NEPHROTIC SYNDROME. 

F.X. Fercers* ano K. w. Ko. Dept. oF Peoiatrics, 
HARVARD MED. ScHOOL AND CHILOREN'S Hosp. MED. 
Center, Boston. 

A CHARACTERISTIC FEATURE OF CHILDREN WITH THE 
NEPHROTIC SYNOROME 1S THE MARKEO DECREASE IN THE 
URINARY CALCIUM. FURTHER, BALANCE STUDIES 
DURING THE ACTIVE NEPHROTIC PHASE SHOW DECREASED 
CALCIUM ABSORPTION FROM THE INTESTINAL TRACT. 
SINCE RADIOLOGICAL STUDIES DEMONSTRATE OSTEO- 
MALACIC CHANGES IN THE ABSENCE OF RENAL FAILURE, 
FURTHER STUDIES WERE UNDERTAKEN TO DETERMINE 
WHETHER GONE SALT ACCRETION AND MATRIX FORMATION 
WERE FURTHER LIMITING FACTORS. 

2 CHILOREN WITH SIGNIFICANT NEPHROTIC EDEMA 
WERE GIVEN AN IV INFUSION OF CALCIUM AT A RATE 
or 15 mG/KG BODY wT. IN A 4 HOUR PERIOD. OveR 95% 
OF THE INFUSED CALCIUM LOAD WAS RETAINED IN THE 
12 HOUR OBSERVATION PERIOD, AND SUGGESTED THAT 
BONE SALT ACCRETION WAS INTACT. YOUNG MALE RATS 
MADE NEPHROTIC BY DAILY AMINONUCLEOSIDE INJECTIONS 
DEMONSTRATED GROSS BONE ABNORMALITIES SIMILAR TO 
RICKETS. TOTAL BONE WEIGHT WAS REDUCED IN THE 
NEPHROTIC ANIMALS ALTHOUGH PERCENTAGE OF PHOSPH- 
ORUS REMAINED NORMAL. SERUM PHOSPHORUS VARIED 
SLIGHTLY, BUT SERUM ALKALINE PHOSPHATASE WAS 
REDUCED. CALCIURIA PERSISTED. SINCE SOME OF THE 
EXPECTED BIOCHEMICAL FEATURES OF ACTIVE RICKETS 
WERE NOT NOTED, IT APPEARED PROBABLE THAT THERE 
1S DEFECTIVE BONE MATRIX FORMATION INVOLVED IN 
THE BONE ABNORMALITIES OF THE NEPHROTIC. 



























RENAL DYNAMICS IN PREDIABETES. Alberto Daysog.+ 
and Harold L. Dobson. Dept. of Medicine, Baylor 
University College of Medicine, Houston, Texas, 

In nine prediabetic female subjects (average 
age: 50 + 2.6), GFR, TMG, phosphate clearance (cy) 
and U/P osmolalities were determined after 15 
hours hydropenia. Six adequate kidney biopsies 
were obtained in four cases. The following data 
represent an average of four to five experimenta] 
periods. ~ + 

a 

103 = 21.4 
Control Cp averaged 12.4 t 7.3. GFR/TMG(G/T) ratiy 
from these data is significantly lower (P< .05) 
than Smith's value of 0.395 t .019 in normal fe- 
Rales indicating the TMG to be elevated in pre- 
diabetes. Farber, et al in 1951 reported lower 
G/T ratio, 0.30 = 0.013, in six diabetic females 
and this figure is not significantly different 
than the G/T in prediabetes (P > .3) but is dif- 
ferent from Smith's normal value (P < .01). The 
threefold increase in Cp observed in all cases 
during the infusion of glucose was similar to the 
response of normal adults and was correlated with 
the filtered load of glucose (r=.5). The signifi- 
cance of the slight depression of the U/P osmo- 
lality (2.22 2 0.6) is not clear. Quantitative 
urine cultures showed no significant bacteruria, 
Focal minimal localized diffuse basement membrane 
(BM) thickening was seen in all four cases and in 
one case the BM measured 6,000 Angstrom units by 
electron microscopy. These data suggest that the 
changes in renal dynamics found in clinical 
diabeter are also present in prediabetes. 






















THE EFFECT OF ALDOSTERONE ON URINARY EXCRETION OF 
ELECTROLYTES. Arthur L. Finn* and L. G. Welt*, 
Dept. of Medicine, U. of North Carolina School of 
Medicine, Chapel Hill, N.C. 

The relation of the kaliuretic effect of 
mineralocorticoids to Na intake was evaluated in 
rats. Four groups were pair-fed an electrolyte- 
free diet and gavaged with potassium, chloride, 
and phosphate, but only 2 groups received Na. A 
low-Na and a high-Na group received 150 pgm. dl- 
aldosterone monoacetate (aldo) daily for 19 days. 
The high-Na aldo group had 4 marked kaliuresis 
throughout the study. The low-Na aldo group de- 
veloped kaliuresis in the last 9 days of the 
study, which coincided with an increase in Na 
excretion in the high-Na aldo group. 

A second study employed only 65 pgm. aldo, 
separate high and low Na groups receiving 5 mgm 
DOCA-daily, and none of these animals received 
potassium in their gavage. Kaliuresis appeared 
in the low-Na, hormone-treated animals after the 
15th day, which coincided with a natriuresis in 
these groups. 

There were no differences in N excretion, HW 
intake, B?, or compartmental water distribution. 

Tius, wineralocorticoids may promote kaliure- 
sis independent of Na intake or increased catab- 
olisn, via a mechanism which seems most likely 
due to an increase in the delivery of Na to a 
site where its reabsorption is in exchange for 
potassium. This, in turn, may be mediated by a 
increase in GF. 
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POTASSIUM EXCRETION IN UNILATERAL RENAL DISEASE. 


Burton Peter A.F. Morrin and 
4 Bere eer ‘Washington Universlty School 


of Medicine, St. Louis, Mo. 

Potassium excretion was investigated in split- 
pladder dogs with four different types of uni- 
lateral renal disease, viz. pyelonephritis, 
aminonucleoside nephritis, anti-kidney serum ne- 

and hemi-infarcted kidneys in which the 


c saline and water diuresis at 
norm, decreased and elevated plasma pH, and 
in hyper and hypokalemic animals. KaAliuresis 
was independent of the type of lesion. Potassium 
excretion by the diseased kidney ssed as & 
fraction of filtered potassium (UV K) equalled 
or exceeded values for the control organ in 123 
out of 130 experiments. When UV/FL K was greater 
for the diseased kidney UV/FL sodium was also 
greater in most instances. The association was 
inconstant however and after renal arterial con- 
striction on the diseased side UV/FL Na diminished 
without a corresponding change in UV/FL K. In 
acute and chronic hypokalemia potassium conser- 
yation by the diseased kidney approximated that 
of the control. The data indicate the ability 
of a diseased kidney to excrete and conserve po- 
tassium appropriately under a variety of experi- 
mental conditions. Differences between diseased 
ami control organs my relate to functional adap- 
tations in the remaining nephrons rather than to 
anatomical destruction of tubular reabsorptive 
and secreting sites. 


THE EFFECTS OF SODIUM INTAKE, SERUM SODIUM, AND 
ALDOSTERONE ON URINARY CONCENTRATION, C, Gold- 
smith*, H, K, Beasley*, P, J, Whalley*, F, C. 
Rector, Jr., and D, W, Seldin, Dept. of Internal 
Medicine, University of Texas Southwestern Medi- 
cal School, Dallas, Texas. 

The relationship of sodium metabolism to urin- 
ary concentrating ability was studied in dogs 
with and without access to dietary Na by assess- 
ing maximum urinary concentration and T“H20 forma- 
tion in response to pitressin during increasing 
mannitol diuresis, Na-depletion did not depress 
maximum osmotic U/P ratios but markedly impaired 
TH20 formation, resulting in excretion of hypo- 
tonic urine at urine flows of 4-12 mi./min, Hypo- 
tonic urine was never observed in Na-fed dogs at 
flows less than 20 mi,/min, The defect in T°HoO 
formation could not be reproduced in Na-fed dogs 
given exogenous aldosterone, nor could it be cor- 
rected in Na-depleted dogs by blocking endogenous 
aldosterone activity with spirolactone, Diminish- 
ing filtered Na by inducing hyponatremia in Na- 
fed dogs did not decrease T°H20 formation. Defec- 
tive Teco formation in Na-depletion was invari- 
ably associated with a reduced GFR and could be 
corrected by raising GFR with methy|prednisolone, 
Thus defective urinary concentration in Na-dep le- 
tion is not caused by either aldosterone or di- 
minished filtered Na alone or in combination but 
is always associated with diminished fiItration 
rate and corrected by raising filtration rate, 

It is concluded that hypotonic urine is excreted 
during Na-deprivation because the hypotonic fluid 
delivered to the distal tubule fails to equi li- 
brate to isotonicity before entering the col- 
lecting duct, This defect appears to be related 
in Some unknown manner to GFR, 


CORRECTION OF RENAL SODIUM LOSS AND SECONDARY 
ALDOSTERONISM IN RENAL TUBULAR ACIDOSIS WITH BI- 
CARBONATE LOADING. John R. Gill, Jr.,* Norman H. 
Bell* and Frederic C. Bartter.** National Heart 
Institute, Bethesda, Md. 

A defect in sodium reabsorption with second- 
ary aldosteronism and hypokalemia has previously 
been demonstrated in patients with renal tubular 
acidosis (Clin. Res. 9:36, 1961). To define this 
defect further, the effects of alternate feeding 
of sodium chloride and sodium bicarbonate (100 
mEq./day) were compared in patients on otherwise 
constant metabolic balance regimens. In contrast 
to sodium chloride, sodium bicarbonate produced a 
fall in urinary sodium excretion, an increase in 
body weight, a fall in urinary aldosterone, a 
rise in serum potassium and potassium retention. 
These changes were reversed when sodium chloride 
was given again. The results indicate that the 
defect in sodium reabsorption may be corrected by 
sodium bicarbonate. The concomitant fall in uri- 
nary aldosterone and correction of the hypokale- 
mia is further evidence that the potassium loss 
is secondary to impaired sodium reabsorption. 
These findings are compatible with the view that 
the improved sodium reabsorption with sodium bi- 
carbonate results from an increase in renal tubu- 
lar hydrogen ion for sodium ion exchange, since 
hydrogen ion secretion can be increased in those 
circumstances (phosphate or bicarbonate loading) 
that do not require marked lowering of urinary pH. 


RENAL BLOOD FLOW MEASUREMENT FROM BLOOD CLEARANCE 
OF A SINGLE INJECTION OF HIPPUTOPE. Frank Storey 
° 


Gott«, Walter H. Pritchard$* William R. Y 
and William . Macintyrex, Dept. of Med., Caen 
Reserve Univ. School of Med., Cleveland, Ohio. 
These studies have shown blood concentration- 
vs.-time curves after a single injection of Hip- 
putope(radioactive ortho-iodohippuric acid,Squibb) 
consistently follow a 3=phase pattern (0 pa- 
tients). In the curves, plotted from serial 
blood samples, the 0-3 minute section of the 
curve is steep as Hipputope is mixing and leav- 
ing the blood through renal clearance, rapid dif- 
fusion into an extracellular space(#1}, and take- 
up by a final equilibrium space(#2). The 3-9 
minute phase is a quasi-exponential sum of expo- 
nential renal clearance and continued take-up in- 
to the additional space #2, The 9-25 minute 
phase represents the exponential renal clearance 
of the tracer from all compartments as the dif- 
fusion into and out from the extravascular spaces 
appears to be very rapid. The total apparent 
volume of dilution is thus calculated by extrapo- 
lation of this third slope back to zero time, The 
product of this volume and this slope is effec- 
tive renal blood flow. Correlation with results 
simultaneously obtained with the classical PAH 
clearence method has given a 95% confidence in- 
terval for the difference of -10.0% to +9.l%. 
Average difference was 5.5 (2.h-8.7)%. Similta- 
neous recording of concentration over both kid- 
neys can be correlated to the total renal blood 
flow to estimate individual renal blood flow. The 
comparison of the clearance slope of the blood to 
the slopes observed at each kidney yields infor- 
mation regarding excretory action. No urine col- 
lection is needed and test can be done quickly. 
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THE EFFECT OF POTASSIUM ON CHLOROTHIAZIDE INDUCED 
URATE RETENTION. D.C. Harrison*, J.E.C. Walker*, 
J.-S. Stillman* and T.A. Warthin™, Dept. of Med. 
West Roxbury V.A. Hospital, West Roxbury, Mass. 

Hyperuricemia has been noted after the admin- 
istration of chlorothiazide. This study was 
designed to determine the effect of potassium 
chloride on urate excretion in subjects receiving 
chlorothiazide. Wine hospitalized subjects with 
normal renal function were maintained on a purine 
free formula diet for 12 days. Three subjects 
received diet only and 6 received diet only for 4 
days, then chlorothiazide 1.0 Gm./day for 4 days, 
and then chlorothiazide 1.0 Gm./day plus KCl, 240 
mEq/day for 4 days. Daily serum potassium and 
uric acid and urine potassium and uric acid were 
ietermined. The average values for each 4 day 
period are tabulated below. 
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Serum Serm Urine Urine 
Uric Ac. K+ Urate K+ 
Mg.% mEq/L. Gm/2k° mEq/2h° 
Study Pts. (6) 
Diet 4.86 5.22 386 94 
Chlorothiz. 4.95 4.78 +307 148 
Chrotz.+ KCl 5.20 4.68 - 380 162 
Control Pts. 
Diet 4.17 5-33 - 360 76 
Placebo 4.72 5.43 2356 98 
2 Placebos 4.65 5.50 318 80 








shlorothiazide produced a significant decrease in 
urate excretion and this was reversed by potas- 
sium chloride. The data would support the con- 
cept that potassium plays a role in urate 
excretion. 








































THE PREVALENCE OF SIGNIFICANT ASYMPTOMATIC BACTER- 
IURIA AND ITS ASSOCIATION WITH PREMATURITY IN 
NEGRO AND WHITE WOMEN. Maureen Henderson*, Matthew 
Tayback* and George Entwisle. Dept. of Preventive 
Med., Univ. of Md. Scheol of Med. 

Previeus studies by Kass report increased prev- 
alence of significant bacteriuria in pregnancy and 
@ concomitant increased prematurity rate. The 
present studies provide more data on these rela- 
tionships. Routine catheter specimen of urine at 
delivery showed that 6.5% of 495 Negro women and 
2.5% of 237 white women, all of similar low eco- 
nemic status, had significant asymptomatic bacter- 
iuria (greater than 84,000 colonies per ml.3). 
Patients of beth races with significant bacteriur- 
ia had greater prematurity rates (Negro 25%; white 
17%). Patients without bacteriuria had usual rac- 
ial amounts of prematurity. A survey of 19,333 
women delivered in University Hospital showed that 
24% ef 453 Negro, and 11% of 268 white women with 
ante- er post-partum pyelonephritis had premature 
infants, compared with 147 ef 11,498 Negro and 82 
of 7,114 white women without such a history. Smok- 
ing habits of 300 Negro women indicated a relation 
between smoking and prematurity but not between 
smoking and bacteriuria. Heavy smokers with bac- 
teriuria had the highest prematurity rate. From 
this study and the results ef a probe into the 
prevalence of significant bacteriuria among 250 
Negre women on their first prenatal visit, it is 
suggested that about 10% ef Negro and 5% of white 
wemen of low social class in Baltimore have sig- 
nificant bacteriuria during pregnancy and that 
this association accounts for some of the excess 
Negro prematurity in this city. 

























































































































































































THE EFFECT OF VASOPRESSIN ON WATER BONDING IN TH 
TOAD BLADDER. Richard M, Hays, Dept. of Medi- 
cine and Unit for Research in Aging, Albert Ein. 
stein College of Medicine, New York. 

Previous workers have presented evidence that 
vasopressin acts by opening pores in the cell 
membrane, permitting large net water movements to 
take place by hydraulic flow. The present in 
vitro studies indicate that vasopressin may not 
only alter membrane structure, but appears to 
exert a marked effect on the bonding of water to 
the membran¢é. The heat of activation (4H) of the 
diffusion of tritiated water across the toad 
bladder was determined over a range of 5-35°C, 
Before hormone, SH was 9.8.4 kcal./mol, more 
than twice the value reported by Wang for the 
self-diffusion of liquid water (4.4 kcal./mol), 
Following hormone, SH decreased to 4,1+,.7 
kcal./mol; SH for urea, a solute which penetrates 
the membrane through aqueous channels, was 3,8] 
keal./mol following hormone, compared to a re- 
ported value of 4.7 kcal./mol in aqueous solu- 
tion, The heat of activation for water diffusion 
may be viewed as the energy necessary to break 
hydrogen bonds between a diffusing water molecule 
and its neighbors. The high SH before hormone 
probably represents extensive bonding between 
components of the cell membrane and water, and 
may represent as well-a more ice-like structure 
of water itself in the vicinity of the membrane, 
Following hormone, there appears to be a break- 
down of this structure; heats of activation for 
water and urea approximate those for aqueous 
solution. These structural alterations may play 
as important a role as pore dimensions per se 
in the physiologic action of vasopressin. 





EVIDENCE FOR THE PRESENCE OF A DIALYZABLE "'TOXIC" 
FACTOR IN THE SERA OF UREMIC SUBJECTS. 

R, E. Henkin,* P. H. Byatt,* and M. H. Maxwell .** 
Depts. of Medicine & Infectious Diseases, UCLA 
Medical Center, Los Angeles, Calif. 

HeLa cell cultures were incubated with the 
sera from 14 uremic patients drawn before and 
following peritoneal or hemodialysis. In 6 of 
these patients incubation with pre-dialysis sera 
caused characteristic toxic changes in the Hela 
cells, whereas, no changes occurred when post- 
dialysis sera were used. This phenomenon occurred 
with 6 successive dialyses in 1 patient. The 
sera of 11 normal subjects, of the 8 remaining 
patients and of 7 other uremic patients who were 
not dialyzed, produced no morphological changes 
in the HeLa cells. Incubation with buffered 
solutions of creatinine, potassium, uric acid, 
sulfate and phosphate at concentrations consistent 
with those seen in severe uremia did not cause any 
change in cell morphology; whereas, a buffered 
solution of urea produced a rounding of the cells 
without the characteristic toxic changes. This 
phenomenon is considered evidence for the 
existence of a substance in the blood which 
accompanies the symptoms of uremia but which 
disappears following peritoneal or hemodialysis 
concomitantly with the disappearance of the 
uremic symptoms. This substance was identified 
in the peritoneal dialysate or artificial kidney 
bath solution in each case studied, Physico- 
chemical identification revealed it to be a small 
molecular weight protein molecule, heat and cold 
stabile, which migrates with the albumin and 
pre-albumin fraction of the plasma proteins. 
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POLYDIPSIA AS A FACTOR IN THE DEVELOPMENT OF 
mg CONCENTRATING DEFECT OF POTASSIUM DEFICIEN 
‘, A. Holliday, J. Harrah*, L. Tavoularis*, 
t Poppe*, Department of Pediatrics, University 
of Pittsburgh. 

A euepeene in renal medullary sodium concen- 

decrease in filtration rate have 

been n noted in K deficiency of 20-35 days duration 
associated with urinary concentrating defect. 
Polydipsia is characteristic of X deficiency, 
end it has been shown to cause a concentrating 
defect independent of K deficiency. The present 
study compares the concentrating capecity in K 
deficient rats allowed free access to water to 
those with intake restricted to paired controls. 
At 11 days the ‘free drinkers , averaging twice 
the intake of the restricted drinkers, da 
concentrating defect (1651 vs 2452 m0s/Kg); 
little if any change was noted in either BUN 
(23 mgs. in both ) or medullary sodium concen- 
tration (239 vs 270 meq/ ‘L). The restricted 
drinkers at this stage did not differ from 
controls. The data, yet incomplete, establish 
polydipsia as an important factor in the develop- 
ment of the concentrating defect in potassium 
deficiency. In this and another study of 16 
days, the minimal changes in BUN and medullary 
sodium concentration with definite impairment in 
concentrating capacity indicate that decreases 
in filtration rate and diminished accumulation 
of sodium in the renal medulla are more likely 
secondary events in the development of a 
concentrating defect in deficiency. They may 
contribute to its severity but do not seem to 
be primarily responsible for its development. 


THE RENAL CLEARANCE OF INGESTED PARA-AMINO 
BENZOATE. S, Edward King**, Cecil V. Johnston* 
and Bugene Fastlich*. Renal Research Laboratory, 
Sea View Hospital, New York, N. Y. 

The need for a reasonably reliable clinical 
method of measuring renal blood flow without 
intravenous infusion is evident. PABA was given 
orally in divided doses in 14 observations on 10 
subjects in total amounts of 3-6 Gms. Concentra- 
tions of free chromogen in plasma and urine were 
determined in specimens collected at 15-30 minute 
intervals for 2-3 hours, by a modified Marshall 
method. Total chromogen (after acid hydrolysis) 
ws determined in 6. Peak plasma levels varied 
from 2-8 mg.%. The plasma level was sustained for 
30 minutes with 1 Gm, PABA every 4 hour for 3 
doses, providing time for several clearance 
collection periods. Clearances in normals approxi- 
mated 350 ml/min. for both free and total 
chromogen. Peak plasma levels reached 16 mg.% in 
3 patients with impaired renal function. Acetyla- 
tion varied from 20-30% in plasma and urine. At 
high plasma levels chromogen concentration in RBC 
reached 20%, PABA is absorbed rapidly, conjugated 
by kidney and liver and excreted as a mixture, 
largely hippurate. As with PAH, competition for 
tubular transport is believed minimal at low 
_ levels. Normal standards and variations are 

under study. At present, this procedure appears 
applicable in detecting disparities of plasm 
flew in individual kidneys when performed con- 
currently with the Howard test in which the time 
of collection is limited. The accuracy of urine 
collections and flow rates are important factors. 
In 3 cases, disparities in PABA clearance 


Paralleled urine ae excretion and the 
clinical picture 


ERRATUM: For PABA above, read Na-PABA. 


THE URINARY PROTEINS IN ORTHOSTATIC (FOSTURAL) 
PROTEINURIA. S, Edward King**. Renal Research 
Laboratory, Sea View Hospital, New York, N. Y. 

Postural proteinuria, following lordosis, may 
result from inferior caval or renal vein com 
pression. Experimentally and by clinical counter- 
part, renal vein obstruction may be compensated 
for by increased renal lymphatic drainage. Lymph 
has been considered the source of urinary protein 
in postural proteinuria. Characteristics of the 
proteinuria in these patients may favor this 
concept. Proteinuria of 1-2% frequently follows 
lordosis, disappearing promptly on normal posture. 
Only mild proteirmria follows greatly increased 
intraglomerular pressure with intravenous 
Norepinephrine during recumbency, in these 
patients and normal subjects. On assuming erect 
lordosis, these same patients exhibit greatly 
augmented proteinuria despite minimal hemodynamic 
alterations. Urine and serum protein electro- 
phoretic patterns were determined in 16 patients 
with pure postural proteimria by the paper strip 
method of Durrum with integrating densitometer. 
Mean values for the albumin fraction of sera were 
64.4% + 6.78%and for urine 80.6% * 4.5%* The 
rapid alterations in rate of protein excretion 
with posture without corresponding changes in 
renal hemodynamics militate against a purely 
glomerular origin of proteinuria in these patients 
High albumin levels of urine proteins in this 
disorder are compatible with lymphatic source. 

- Standard deviation 


ANGIOTENSIN AND RENAL HYPERTENSION, H. G. Lang- 
ford and L. H. Day* University Medical Center, 
Jackson, Mississippi. 

Angiotensin has been assayed by the method of 
Paladini in renal venous blood obtained at opera- 
tion on patients with presumed curable disease 
causing the hypertension. In eight patients 
blood from the offending kidney had appreciable 
amounts of angiotensin (1-8 mcg. per 100 cc). All 
these patients had positive Howard tests and 
benefited markedly from operation. In two of 
these patients blood was obtained from the 
opposite kidney, and showed no angiotensin. Two 
patients received no benefit from operation, and 
had no angiotensin in their renal venous blood. 
One patient had no pressure drop in renal arter- 
ies, and no operation was done. He had no angio- 
tensin. 

We suggest that angiotensin may be formed 
directly at the kidney. The amounts found are 
inadequate to account for the hypertension on a 
strictly pressor hypothesis. We tentatively 
suggest that hypertensives may be divided into 
at least two species, angiotensin positive and 
angiotensin negative. 
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COMPETITIVE INTERACTION AMONG PROTEINS FOR EX- 
CRETION BY THE KIDNEY. W. Lathem, B.B. Davis* 
and P.H. Zweig*. Dept. of Medicine, University 
of Pittsburgh, Pittsburgh, Pa. 

The present investigation was undertaken in 
order to determine whether competitive inter- 
action exists among various proteins for excre- 
tion by the kidney. Three proteins were studied 
in normal anesthetized dogs: hemoglobin, 1131. 
labelled egg albumin (EA), and 1/31l-1abelled B- 
lactoglobulin (BLG). 

A single protein was administered intraven- 
ously (2-4 grams) and its excretion and stop- 
flow pattern determined. Following this a secad 
protein was administered and the excretion and 
stop-flow patterns of both were determined. The 
following combinations were studied: hemoglobin 
followed by EA or BLG; EA followed by Hb or BLG; 
BLG followed by EA or Hb. Each of these combin- 
ations resulted in an increase in the renal 
clearance of both proteins under study. This 
occurred with either no change or a slight de- 
crease in the creatinine clearance. Although the 
general patterns of the stop-flow patterns were 
not altered when two proteins were being excreted 
simultaneously, the minimum concentration of 
each attained in the proximal samples (where 
each of these proteins is reabsorbed) was sig- 
nificantly elevated. 

These results indicate that proteins may act 
competitively for excretion by the kidney. Al- 
though influences at the glomerular level cannot 
be definitely excluded, the present results are 
consistent with a competitive interaction for re- 
absorption by the proximal tubule. This suggests 
that proteins may be reabsorbed at least in part 
by the same or closely related mechanisms. 


DIFFERENTIAL RENAL CLEARANCE PATTERNS IN THE EVAL- 
UATION OF HYPERTENSION. M.S, Madeloff*, F.D.Schwarty 
J.D. Young*, F.J.Borges*,G.Entwisle ,& S.T.R. Revell, 
Jr.* University Hospital, Baltimore, Maryland. 
This study was designed to compare multiple 
remal excretory functions in various hypertensive 
states. Twenty-five patients unjer normal hydra- 
tion underwent bilateral ureteral catheterization, 
and in 2 a constant infusion of inulin and PAH 
was given. After a priming period 3 or  collec- 
tion periods were obtained.The following variables 
were measured: V, Cin, Cpah, Cer, % of filtered 
sodium (EFNa) and water (EFH20) excreted, and U/P 
of imulin, PAH, and Creatinine. Six patients had 
normal and essentially equal bilateral function. 
Six showed approximately equal bilateral impair- 
mem of function. Six of 7 patients had patterns 
of unilateral reduction of V (29% or greater), % 
EFNa (18% or greater), Cin, Cpah, Cer, while U/P 
inulin and U/P PAH were elevated. U/P Cr was ele- 
vated in 5. The remaining patient in whom inulin 
and PAH were not infused showed the same reduction 
in V and % EFNa and also elevation of U/P Cr. Uni- 
lateral renal arterial lesions were proved in 
of these 7. Two are awaiting operation. Four of 
5 patients with apparent unilateral pyelonepiritis 
showed a reduction of V (16% or greater), clear- 
ances ami U/P ratios, with increased % EFNa (10%) 
and % EFH20 (11%). The fifth patient showed a 
higher V (23%) on the affected side. In one 
Patient with a massive renal infarct V ad clear- 
ances were reduced 0%. % EFNa was increased (25%) 
and U/P were minimally reduced. These clearance 
patterns appear to be of value in the detection of 
correctible hypertension. 
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THE RARITY OF POSTSTREPTOCOCCAL GLOMERULONEPHR}. 
TIS CAUSING NEPHROTIC SYNDROME. J.R. Lawrences 
C. Piranix, R. Kark* and V. Pollak. Depts. of 
Medicine and Pathology, U. of Illinois, Chicago, 
Nephrotic syndrome is said to occur often in 
the course of unhealed or latent glomerulonephrj. 
tis following acute glomerulonephritis, but clin. 
ical evidence in patients studied by renal biopsy 
suggests that previous glomerulonephritis is an 
uncommon antecedent of nephrotic syndrome. 
Jennings and Earle recently described prolifera- 
tive and exudative lesions with axial lobular 
stalk hyperplasia as specific for so-called post. 
streptococcal glomerulonephritis induced by spe- 
cific nephritogenic streptococci (PSGN). Their 
findings prompted us to restudy renal biopsies 
from all our patients with nephrotic syndrome 
(except SLE and diabetes mellitus). All 87 his- 
tologic studies were made by one observer with- 
out knowledge of the clinical features of the 
disease. Lesions characteristic of PSGN were 
found in 15, equivocal lesions in 9, and no le- 
sions of PSGN were seen in 63. Clinically, 12 
patients had transient nephrotic syndrome; le- 
sions of PSGN were found in 7. Seventy-five 
patients had nephrotic syndrome of long duration; 
only 8 had lesions of PSGN, the histologic evi- 
dence was equivocal jn 9, and no evidence of 
PSGN was found in 58. Adequate clinical data 
were available in 65 patients to assess the prob- 
ability that the disease was PSGN. A good cor- 
relation was found between independent assessment 
of clinical and histologic evidence for PSGN. 


THE EFFECT OF INULIN AND PAH INFUSION ON DIFFER- 
ENTIAL EXCRETION OF SODIUM, WATER AND CREATININE, 
+, F.J. 


M.S.Madeloff*,F.D.Schwartz*, J.D. Yo 
-Enti e, a -T.Re Reve o% 
Hospital, Baltimore, Maryland. 
This study was undertaken to determine the in- 
fluence of inulin & PAH infusion on volume, ani 
sodium and creatinine concentrations. Bilateral 
ureteral catheterization was performed on 19 
hypertensive patients under normal hydration. 


Urine was collected before ami after infusion for 
sodium and vol. Creatinine was determined in 7. 


Volume Differences (15% or greater) 





AFTER 
Normal Function 
& Bilat. Disease k of 9 None 
Unilateral Arterial 
Disease All 6 All 6 
Unilateral Pyelo- 
nephritis 2of k Al & 
Sodium Differences (15% or erator 
AFTER 
Normal Function None of None of & 
Bilateral Disease 2of 5 1 of 5 
Unilat.Arterial Disease 2 of 6 5 of 6 
Unilat. Pyelonephritis 3 of 2 of hk 


Changes produced in Creatinine concentration 
were minor. 

Following infusion of inulin & PAH, significat 
differences in differential excretions tend to & 
crease in the presence of normal function or bi- 
lateral disease, while remaining or becoming sig- 
nificant in the unilateral disease group. 
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EFFECT OF MANNITOL UPON RENAL HANDLING OF 
. JH. A.L. Forbes ,S. 
J.C. Forbes* and W.P.Anslow,Jr. VA Hosp. and 
. Medeand Biochem.,Med.Col.Va.,Richmond; and 
Dept.Physiol ,Univ.of Va.Med.School , Charlottesville 
Renal glycocyamine (G) synthesis was studied 
by simltaneous arterial-right renal venous samp- 
ling (A-R) and timed urine collections, in 8 hy- 
arated fasting males with hypertensive or urolog- 
ic disease, before and after infusion of 100 Ga. 
mannitol.(M). For group: mean p-aminohippurate ex- 
0.89;total plasma and inulin clear- 
ances 500 and 86 ml/min/1.73 M“. Determinations 
of cholesterol as a compound without renal hand- 
ling (mean R 103% of A in 20 pairs) were used to 
evaluate sampling technique. Arginine-free serum 
was prepared by passage through Amberlite CG50; 
G adsorbed on Dowex 50WXS was eluted and deter- 
mined by Sakaguchi reaction (Wu,1959). G uptake 
occurred in 5 subjects preceding M (mean 8.15uM/ 
nin), with output following M (mean 7.2luM/min). 
In 3, output was initially — (mean 4.15uM/ 
min) and curtailed (mean 1.4luM/min) after M. 
Arginine, a G precursor by donation of amidine 
group to glycine, showed small net output regard 
less of G behavior, mean 1.42uM/min before M and 
0.72uM/min after,M loading did not produce cre- 
atimria. In @ single study across splanchnic 
circulation, G uptake was present before (0.77) 
and after (0.50) M loading. Oral and I.V.equimal- 
ar glycine-arginine loading increased arterial G 
without increase of renal G output, implicating 
extrarenal (pancreatic?) synthesis. Our studies 
do not distinguish between phasic renal release 
vs. phasic synthesis of G during solute diuresis; 
local renal synthesis is however favored by 
studies done in non-primates. 


FILTRABLE CALCIUM COMPLEXES IN THE HYPERCALCEMIA 
OF MALIGNANCY. E,B. Marsh, Jr* and Mackenzie 
Walser. Depts, of Pharmacology and Medicine, Johns 
Hopkins School of Medicine, Baltimore, Maryland. 
Urinary calcium exists in two forms, complexes 
and free ions. The clearance of free calcium ions 
is correlated with the clearance of sodium. The 
amount of complexed calcium depends upon the con- 
centration (1) of complexing anions and (2) of 
free calcium ions. Twelve plasma samples were ob- 
tained from 8 patients with symptomatic hypercal- 
cemia, secondary to metastatic cancer, myelomato- 
sis, or lymphosarcoma, with varying degrees of 
bone involvement. Most were refractory to steroid 
therapy. Plasma free calcium ion concentration 
was elevated in only half the samples. Complexed 
calcium was often increased. Protein-bound cal- 
cium was increased in proportion to the total. 
Hypercalciuria was present in 7 of the 8 patients, 
especially those with high complexed calcium. Cal- 
cium clearance at any given level of plasma cal- 
cium was several times higher when sodium excre- 
tion was high than when it was low. In order to 
accelerate calcium excretion and thereby counter- 
act hypercalcemia, isotonic sodium sulfate was 
infused in large quantities, 9 times in 1 patient 
and once each on 4 others. Four liters lowered 
plasma calcium approximately 4 mg% within a few 
hours. Spectrophotometric analysis of the urine 
showed that the CaSQ, ion pair accounted for 
nearly all of the complexed calcium. Calcium 
excretion invariably rose, often four fold. Thus 
4 gm of calcium per day were excreted in the urine 
in 1 patient while receiving 200 gm. of Na,SO 
per day, These observations suggest a possible 


therapeutic approach to steroid-refractory hyper- 
calcemia, 
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ACUTE GLUTETHIMIDE (DORIDEN) POISONING: 
EXPERIENCES WITH HEMODIALYSIS. John F. 
Maher and George E. Schreiner. Dept. of 
Med., Georgetorn Univ. School of Med., 
Washington, 2. C. 

Experiences with 24 cases of acute 
glutethimide intoxication are summarized. 
Eight patients were hemodialyzed and 16 
were treated conservatively or with 
analeptic agents. There were four deaths 
in the series, 3 of whom died despite 
hemodialysis. The blood levels ranged 
from 0.24 mg% to 8.3 mg%. The clinical 
course of these patients has been 
analyzed and compared to a similar series 
of phenobarbital poisonings. Several 
biological differences in the 2 compounds 
are apparent. Glutethimide has an in- 
ternal recycle, a greater frequency of 
hypotension, a tendency for sudden apnea 
and maximal mydriasis with fixation in 
the absence of irreversible cerebral 
anoxia. Data is presented showing the 
dialytic changes in serum levels of in- 
toxicated patients. In vitro studies of 
glutethimide in plasma solution with the 
twin-coil artificial kidney revealed a 
dialysance similar to that of pheno- 
barbital. At 200 ml/flow rate the dialy- 
sance of glutethimide in the twin-coil 
artificial kidney is 69 ml/min compared 
to 71 ml/min for phenobarbital. 


EXPERIMENTAL ACUTE RENAL FAILURE. Arthur D.Mason, 
Jr., Eleanor Bowler and Wanda Brown (intr. by 
Ralph Goldsmith).U.S. Army Surgical Research 
Unit, BAMC, Fort Sam Houston, Texas. 

Injection of purified human globin into unpre- 
pared male Sprague-Dawley (Holtzman) rats in a 
dose of 0.5 Gm/Kg produces renal disease in 60% 
of the animals. If the animals are moderately 
dehydrated at the time of injection, the incidence 
of renal disease is 100% and the mortality is 40%. 
The disease produced is characterized by a period 
of oliguria of 24-48 hrs duration followed by an 
hyposthenuric diuresis of several days duration. 
Plasma urea nitrogen reaches a peak of 200-300 
mg/100 ml at 72 hrs post-injection. Histologically 
the disease is characterized by cast deposition, 
tubular dilatation and necrosis of the tubular 
epithelium. Protection is conferred by immediate 
injection of mannitol but is not conferred by 
later mannitol injection. We believe that this 
disease in rats is comparable in many respects 
with acute renal failure in the human and that 
the preparation will prove useful in investiga- 
tions of the human syndrome. 
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RENOTROPIC EFFECTS OF HUMAN GROWTH HORMONE IN MAN. 
R.O.Morgen*, E. Gonda*, and J.C.Beck. McGill Uni- 
versity Clinic, Royal Victoria Hospital, Montreal. 
The renotropic effects of human growth hormone 
(HGH) have been studied in subjects with and with- 
out renal disease. During continuous metabolic 
balance studies of 45-75 days, five adults were 
given HGH, 10 mg./day, I.M., for 25-35 days; 
serial measurements of renal function were made 
throughout; the results are expressed as a per- 
centage change of the mean values during the 
experimental period as compared to the fore- 
control period. An hypophysectomised male with 
diabetes insipidus but no evidence of renal 
disease (on constant therapy) showed increases of 
Cin-41%, Ccr-19%, Cpah-19%, and Tmpah-32%. A 
female with chronic pyelonephritis and slight 
impairment of renal reserve showed increases of 
Cin-26%, Ccr-11%, Cpah-14%. Another female with 
chronic pyelonephritis and 50% reduction of renal 
reserve showed increases of Cin-20%, Cpah-26%, 
the Cer increased slightly; the Tmpah rose in the 
post-control period. A female with chronic 
membranous glomerulonephritis and early renal 
failure and another with chronic proliferative 
glomerulonephritis and advanced renal failure 
showed no change in renal function. The data 
indicate a prompt and significant renotropic 
effect of HGH in subjects with normal kidneys 
or moderate, focal disease whereas there was no 


effect in two cases with advanced, diffuse 
disease, 


INCREASED URINARY EXCRETION OF ACID BY RATS WITH 
CHRONIC RENAL INSUFFICIENCY. Ashton B, Morrison 
and V,. M, Buckalew*, Dept. of Pathology, Univ. 
of Pennsylvania, Philadelphia, Pa. 

Uremic acidosis in chronic renal disease is 
thought to result from the inability of the di- 
minished nephron population to rid the body of 
the normal daily load of fixed acids in such cir- 
cumstances the daily urinary acid excretion 
should be diminished. In this study the daily 
urinary acid excretion of 8 Wistar rats with 
chronic renal insufficiency produced by partial 
(5/6) nephrectomy was found not to decrease but 
to be much greater than that of 8 sham-operated 
controls. Repeated measurements of the daily ti- 
tratable acid, ammonium ion, and phosphate ex- 
cretion showed that the partially nephrectomized 
rats excreted twice as much titratable acid (1.78 
+ 0.2 -/day/Kg.) as the controls (0.92 + 0.07 
mEq./day/Kg.), twice as much urinary phosphate 
(80.0 + 4,6 mg./day/Kg.) as the controls (48,2 
4.0 mg./day/Kg.), and the same amount of ammonium 
ion (1.3 = 0.1 mEq./day/Kg.) as the controls, Al- 
though the rats with chronic renal insufficiency 
excreted more acid than sham controls they grad- 
ually became acidotic, and the serum CO, de- 
creased, It is concluded that a systemic over. 
production of acid may contribute to the onset of 
acidosis in rats with chronic renal insufficiency, 
and that the nephrons remaining after partial 
nephrectomy must be capable of excreting at least 
12 times the amount of acid as they are normally 
required to do. 


FACTORS INFLUENCING CITRATE EXCRETION IN RENAL 
TUBULAR ACIDOSIS. J.F. Morrissey; M, Ochoa* 
Wc, Lotspeich* and C, Waterhouse, Depts, of 
Medicine and Physiology, University of Rocheste 
School of Medicine, Rochester, New York 

Several observations have confirmed the find. 
ing of low urinary citrate in renal tubular 
acidosis. A single study by others has show 
mo rise even after alkali therapy. Since rena] 
calcinosis is an important problem in such 
patients, it seemed pertinent to test citrate 
excretion in renal tubular acidosis under vary 
ing conditions, In an adult with well—document. 
ed renal tubular acidosis studied on a metabols 
ism ward, control values for urinary citrate 
were below 20 mg/day (normal 200-1000 mg/day), 
Induction of potassium depletion by diuril and 
severe acidosis by NH,Cl caused no change, Re- 
pletion with KCl while acidosis was maintained 
produced no rise, After a second period of 
induced potassium depletion, repletion of this 
ion, associated this time with a rise of serum 
pH to normal, again had no influence on citrate 
excretion, Alkalinization with NaHC0, did pro- 
duce a rise of citrate to low normal levels 
(maximum 220 mg/day). The alkalinization also 
resulted in increase in urinary pH to 7.6 
(previous levels 6,2-6.8), It is felt that 
potassium depletion plays little role in abnor- 
mality of citrate excretion in this disease (in 
contrast to the findings in aldosteronism) and 
that probably HCO, administration is necessary 
to allow normal citrate excretion to occur, 
Whether or not a subnormal response in citrate 
metabolism exists even while alkali is given 
remains unsettled, 


CONTRASTING EFFECTS OF HYDROCHLOROTHIAZIDE AND 
SPIRONOLACTONE. R.S.Morrison and C.S.Sebestyen 
(intr. by John M.Tyler).Dept. of Medicine, Harvard 
Medical School and Lemuel Shattuck Hospital, 
Boston, Mass. 

To each of 2 groups of 11 patients with cir- 
rhosis of the liver and ascites, 200 mg. of hy- 
drochlorothiazide or 400 mg. of spironolactone 
was given daily for a week following a similar 
baseline period of observation. When the baseline 
period was compared with the period of adminis- 
tration, a significant increase in urine volume 
and weight loss was noted with both agents -- 
slightly more with hydrochlorothiazide than with 
spironolactone. However, spironolactone caused & 
greater sodium (Na) excretion than hydrochloro- 
thiazide. Thus when the Na-to-water ratio was 
compared in the 2 groups, it was noted that a 
statistically significantly higher proportion of 
Na to water was excreted by patients on spirono- 
lactone than by those on hydrochlorothiazide. 
This was undoubtedly a contributing factor in the 
fall of the concentration of serum Na in the 
spironolactone-treated group, while the hydro- 
chlorothiazide group had no change. 

The NPN was increased in the spironolactone 
group on an average of 7 mg.%,while the hydro- 
chlorothiazide group had no change. 

Potassium(K) excretion was increased with both 
agents, but was greater with hydrochlorothiazide. 
The serum K fell in this group some 1.7 meq./l. 
Spironolactone,however, had a mean increase of 
77 meq. of K excretion during which time the 
serum K concentration rose 0.3 meq./1., suggest- 
ing that there had been a shift of K from within 
the cells to the extracellular fluid. 
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METABOLIC ALKALOSIS WITHOUT POTASSIUM DEPLETION. 
M. Newton*, L. G. Welt**, and J. Oliver*. Chapel 
Hill, North Carolina and Summit, New Jersey. 

Three groups of rats were fed an electrolyte- 
free diet. Group I was gavaged with a solution 
containing adequate quantities of electrolytes. 
Groups II and III received no sodium. On days 4 
and 5 Groups II and III were further depleted of 
sodium, utilizing peritoneal dialyses against 
solutions of hexose containing small quantities 
of potassium. On days 8 and 9 these two groups 
were again subjected to peritoneal dialysis 
against @ slightly hypotonic solution of NaCl 
for Group II and NaHCU, for Group III. 

Group III developed a significant metabolic 
alkalosis with a mean value of 34.1 mM/L. for 
total C02 content compared with 25.3 and 22.8 
oM/L. in Groups I and II respectively. In con- 
trast, a negative external balance of potassium 
was prevented; and the serum and muscle potassium 
levels of Groups II and III were not signifi- 
cantly different at the 5% level. 

There were renal lesions of the same intensity 
and quality which appeared to be in the proximal 
convolution in Groups II and III but not in I. 

It is concluded that a metabolic alkalosis 
can be induced without significant potassium 
depletion when there is a deficit of sodium. 

This is presumably a consequence of the fact 

that under these circumstances insufficient 

sodium gains access to the site(s) in the nephron 
where its reabsorption is articulated with ex- 
change for potassium. Furthermore, the renal 
lesion cannot be ascribed to the alkalosis, 

since it was present in both groups depleted of 
sodium and chloride. 


GLUTAMINE AS A SOURCE OF RENAL AMMONIA IN NORMALS 
AND CIRRHOTICS. Edward E. Owen and Malcolm P. 
Tyor. Dept. of Medicine, Duke U. School of Medi - 
cine, Durham, N. C. 

Quantitative measurements of glutamine uptake 
by the human kidney in relation to bidirectional 
ammonia release have been obtained in 14 normals 
and 16 cirrhotics. Six patients were studied for 
60 min. after oral injestion of L-glutamine (25 
Gm.). Normal subjects had mean arterial gluta- 
mine of 8.2 mg.% and mean renal glutamine uptake 
of 5.8 mg./min. The latter was sufficient to ac- 
count for 74% of total ammonia released. Cirrho- 
tics had significantly lower arterial glutamine, 
6.2 mg.%, and significantly lower mean glutamine 
uptake, 1.8 mg./min., despite similar total bi- 
directional release (normals = 58 pEq./min.; 
cirrhotics = 57 pEq./min.). In 6 cirrhotics net 
release of glutamine by the kidney was observed. 
Glutamine loads were associated with twofold in- 
creases in arterial glutamine, renal glutamine 
uptake and urine ammonia excretion. Arterial am- 
monia increased to a maximum mean of 156 ug.%. 
Renal vein ammonia release decreased consistantly 
during the first 30 min. but approximated base- 
line values thereafter. ‘Total bidirectional re- 
lease increased consistantly; urine ammonia ex- 
cretion exceeding the decrease in renal vein an- 
monia release in all periods. These observations 
Support the thesis that glutamine represents the 
major source of renal ammonia release in normal 
Subjects. Cirrhotics, however, appear to utilize 
& greater percentage of other aminoacids. A dis- 
Proportionate amount of the ammonia is excreted 
into urine after glutamine loads. 
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DIFFERENCES IN SODIUM AND WATER BALANCE DURING 
MERCURIAL DIURESIS IN PATIENTS WITH AND WITHOUT 
HYPERCHLOREMIC ACIDOSIS. David A. Ogden* and 
Albert L. Rubin. Dept. of Medicine, Cornell Univ. 
Medical College, New York, N.Y. 

Net losses of sodium and water during murcurial 
diuresis of patients with congestive heart failure 
were calculated to determine the role, if any, of 
the intracellular compartment in the marked 
changes of body composition produced. Results ob- 
tained in 7 patients responsive to a mercurial di- 
uretic alone were compared to those obtained in 10 
resistant patients in whom mercurial diuresis was 
achieved only after producing hyperchloremic acid- 
osis. In the patients responsive to a mercurial 
diuretic alone, the mean net sodium loss of 140 
mEq./L. of net water loss, the latter based on 
weight loss, was not statistically different from 
that anticipated from the mean of the corrected 
plasma sodium concentrations, had all loss of 
sodium and water been extracellular. In the pa- 
tients made hyperchloremic and acidotic, the ratio 
of the net sodium to net water loss was less in 
every instance than that anticipated from correct- 
ed plasma sodium concentration. The mean of the 
ratios of net sodium to net water loss in this 
group, 101 mEq./L., was statistically less than 
that observed in the patients responsive to a mer- 
curial diuretic alone, and less than that antici- 
pated from the mean of the corrected plasma 
sodium concentrations and the assumption that 
sodium and water loss was exclusively extracellu- 
lar. In patients made responsive to mercurial di- 
uretics by the production of hyperchloremic acid- 
osis, intracellular water loss and/or a shift of 
sodium from the extra- to intracellular space or 
to an osmotically inactive site occurred. 


THE EFFECTS OF SODIUM LOADINC ON POTASSIUM 
EXCRETION IN RENAL DISEASE, Vincent R. Pateras* 


a 
Mary F. Watt, E. Edward Bittar*, and Alvin E. 


Parrish. Dept. of Medicine, George Washington 
University School of Medicine, Washington, D.C. 
Potassium excretion in the urine has been 

shown to be increased by sodium loading in the 
normal and in salt retaining cirrhotics. An 
attempt was made to correlate potassium excretion 
and other parameters of renal function after 
sodium loading in patients with various chronic 
renal diseases. 

Patients with chronic renal disease, proven 
by biopsy, were studied using inulin and PAH 
clearances and urinary excretion of sodium and 
potassium. After three control periods a 
hypertonic solution of sodium chloride or sodium 
bicarbonate was given rapidly intravenously and 
three additional collection periods were obtained. 
Patients were subjected to 2 or 3 such infusions 
of sodium. Thirteen patients were studied. 
Sodium loading produced no change in filtered or 
excreted potassium from the control values and 
there appeared to be no relation between 
potassium excretion and sodium excretion, 
glomerular filtration rate, filtration fraction, 
and effective renal plasma flow. 

Sodium loading appears to have no effect on 
potassium excretion in patients with chronic 
renal disease. 
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THE EFFECT OF MALEIC ACID ON UPTAKE OF AMINO ACIDS 
AND GLUCOSE BY RAT KIDNEY CORTEX SLICES IN VITRO. 
Leon E. Rosenberg*and Stanton Segal. Nat'l Inst. 
of Health, Bethesda, Md. 

Parenteral administration of maleic acid (the 
cis-isomer of fumaric acid) has been shown to pro- 
duce aminoaciduria and glycosuria in rats, pre- 
sumably due to defective renal tubular reabsorp- 
tion of these substances. In vitro studies of 
rat kidney cortex slices show that maleic acid 
(3.0 x 10-3M) inhibits the normal accumulation 
— a concentration gradient of cl4 leucine, 

4-alpha aminoisobutyric acid, as well as a mix- 
ture of naturally occurring labeled amino acids. 
This inhibition is not explained by changes in 
tissue water or extra cellular fluid space and is 
dependent on maleate concentration in the incuba- 
tion media. In contrast to the effect with maleic 
acid, equimolar concentrations of fumarate appear- 
ed to stimulate the uptake of C** alpha aminoiso- 
butyric acid by kidney slices. The inhibition of 
amino acid transport by maleic acid was not seen 
in studies using the rat diaphragm. Glucose 
uptake by kidney slices was markedly increased 
by maleic acid. 2-4 dinitrophenol (3.0 x 1073M) 
also stimulated while phlorizin (3.0 x 107m) 
blocked uptake of glucose. These findings offer 
direct evidence that maleic acid interferes with 
the transport of amino acids in the kidney and 
suggest a useful system for further study of such 
renal transport mechanisms. The data suggest a 
dissociation in the renal mechanisms for handling 
amino acids and glucose. 


STUDIES OF FLUID AND SALT INTAKE IN TWO TYPES OF 
DILUTIONAL HYPONATREMIA. Ernest Schwartz, 
Richard L. Fogel* and William V. Chokas*. 
Metabolic Unit, Veterans Administration Hospital, 
Bronx, N.Y¥., and Department of Medicine, Cornell 
University Medical College. 

Two carcinoma patients with marked instability 
of serum sodium and osmolarity were demonstrated 
to have differing patterns of urinary sodium 
excretion after fluid loading. One patient, 
with pulmonary and metastatic cerebral carcinoma, 
manifested striking natruriesis coinciding with 
hyponatremia and water retention. ‘The second 
patient, with pulmonary and metastatic media- 
stinal carcinoma, had relatively much less diffi- 
culty with sodium conservation during fluid 
retention and hyponatremia, despite moderate 
reductions in urinary aldosterone excretion. 

The dilutional hyponatremia syndrome apparently 
can exist with or without extensive renal sodium 
wastage and may occur in patients with either 
pulmonary or cerebral disease or both. ‘The 
fluctuating homeostasis observed is probably 
best explained by afferent and/or central dis- 
turbances in regulation of antidiuretic hormone 
secretion. Aldosterone secretion and sodium 
conservation may be affected with varying 
severity on a secondary basis. 


ON THE NECHANISM OF POTASSIUM DEPLETIOx 

BY BENZOTHIADIAZINE COMPOUNDS. M,A,.Sackne 
W.D,Davidson*, H,Sandberg, L,J,Feinberg, 
and S,Bellet**, Division of Cardiology, 

Phila, Gen, Hospital, Phila,,Pa, 

The present study was undertaken to 
define the relation between the benzothia. 
diazine compounds and secondary hyperaldo. 
steronism with regard to potassium excre. 
tion, Secondary hyperaldosteronism was 
simulated in nonedematous patients by the 
administration of desoxycorticosterone 
acetate (DCA) in doses of 30 mg. per day, 
In these patients the sodium retaining 
properties of this agent appeared to be 
independent of total exchangeable sodiuw 
(rrank = 0.01), The combined administra- 
tion of hydrochlorothiazide and DCA re- 
sulted in a significantly greater kali- 
uretic effect than that of the sum of the 
two given separately (p = 0,005). No such 
difference was observed with regard to 
sodium excretion (p = 0.3). It is sug- 
gested that DCA enhances the carbonic 
anhydrase inhibitor effect of hydrochloro. 
thiazide to account for the synergistic 
action on kaliuresis, Similar results 
were obtained with other benzothiadiazine 
compounds, Claims for one benzothiadia- 
zine compound causing less potassium de- 
pletion than another are meaningless un- 
less aldosterone excretion is considered, 


SIMULTANEOUS RENAL CLEARANCES OF RADIOHIPPURAN & 
PAH IN MAN. Franklin D. Schwartz & Michael S, 
Madeloff (intro. by | Y Sree Eetiele ge Bivinle) University 
of Maryland School ‘ine, Baltimore, Md. 
Although Radiohippuran is now widely used fo 
the radioactive renogram,little is known about 
its handling by the kidney. Simultaneous clear- 
ances of Radiohippuran and PAH were performd am 
25 patients, 21 of wiom had differential clear- 
ances. PAH was determined chemically; Radio- 
hippuran activity was measured in a low-back- 
ground well scintillation counter. Dosages of 
Radiohippuran were comparable to those used for 
the renogram. No carrier Hippuran was added. 
Analysis of data from 16 collection periods 
showed Hippuran clearances predominantly lower 
than those of PAH. Average CHipp/CPAH was 0.6ll, 
with a range of 0.500-1.200. However, for each 
patient the ratio was essentially constant. Rat 
order correlation for CHipp and CPAH was 0.9hi6. 
This ratio for CPAH in serial collection period 
for each patient was 0.96. Radiohippuran ren- 
grams were performed within 3 days of clearance 
on 6patients with unilateral renal disease anil 
with normal iunction. In each case where a uni- 
laterally depressed vascular phase was present, 
this was associated with decreased clearances ¢ 
Hippuran & PAH on that side. Renal clearances o! 
Radiohippuran & PAH are similar, although value 
for the latter are higher. The magnitude of th 
vascular phase of Radiohippuran renograms 
parallels its clearance. The % difference in 
clearance and U/P ratio of Radiohippuran in 
differential studies is equal to that of PAH. 
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USE OF CATALASE TEST TO DETECT RENAL INFECTION IN 
HYPERTENSION. H. Stein*, S. Moutsos*, & A. P. 
Shapiro. Dept. of Medicine, Univ. of Pittsburgh, Pa. 
Whether pyelonephritis is a cause of hyperten- 
sion or, as suggested by animal studies, the hy- 
pertensive patient is more susceptible to infec- 
tion, it nevertheless is e serious complication in 
hypertensive nephropathy. Accordingly, e simple 
screening test for infection which can be repeated 
frequently and is not itself a potential source of 
contamination would be valuable. The catalase 
test (flotation of a disc saturated with urine and 
placed in Hp0.; Braude, J.Lab.Clin.Med. 1961) an- 
swers these qualifications. To establish if hy- 
pertensive nephropathy per se would produce cata- 
lase and e false positive reaction, the test was 
performed in 50 hypertensive patients. The same 
urine specimen also was cultured and examined 
chemically and microscopically. Positive catalase 
tests were noted in 10 patients (20%). Among the 
10, urines in only 2 were infected (E. coli), but 
5 had a recent history of pyelonephritis with 
bacteriuria which had been treated, 1 had pyuria, 
and 1 had glycosuria with pyuria. In only 1 in- 
tensin and renin still increased aldosterone and stance, therefore, was the positive test unac- 
17 OHCS secretion significantly. Nor-epinephrine, counted for by evidence of existing or recent in- 
in doses causing a comparable rise in systolic fection. Ten of the 50 patients had advanced 
pressure but a considerable increase of pulse retinopathy (Gr. III or IV); 1 was in the group 
pressure (30-95 yg/min.) had only a slight tran- with recent pyelonephritis and positive catalase, 
sient effect on aldosterone secretion, whereas it while in the remaining 9, catalase was absent. 
caused an increase of 17 OHCS secretion. The re- Only 2 of the 50 had false negative tests (E. coli 
sults suggest an important role for the kidney in bacteriuria without catalase). Results suggest 
mediating control of aldosterone and cortisol se- that in screening hypertensive patients, the cata- 
cretion. lase test can distinguish infection from hyper- 
tensive nephrosclerosis and possibly may detect 
persistent inflammation when urine is sterile. 


STIMULATION OF THE ADRENAL CORTEX BY THE RENIN- 
ANGIOTENSIN SYSTEM. J.D.E. Slater,* Alfred G.T. 
Casper,* Catherine S. Delea,* and Frederic C. 
Bartter**. National Heart Institute, Bethesda, Md. 
Whereas the nature of the circulating material 
which stimulates aldosterone secretion remains in 
doubt, considerable indirect evidence implicates 
the kidney. The effect of renin, angiotensin and 
nor-epinephrine on secretion of aldosterone and 
other corticosteroids into the adrenal vein was 
studied in hypophysectomized, nephrectomized dogs. 
In doses producing hypertension with little rise 
of pulse pressure (2.6 mg./min.) renin increased 
aldosterone secretion from control values of .36- 
.99 ug/hr. to values of 2.9-3.3 ug/hr. and in- 
creased 17 hydroxycorticosteroid (17 OHCS) secre- 
tion from control values of .2-.5 ug/min. to val- 
ves of 4.5-5.7 yg/min. In doses producing com- 
parable hypertension (17-167 g/min.) angiotensin 
increased aldosterone secretion from values of 
44-.75 pg/hr. to values of 1.8-2.3 yg/hr. and 
increased 17 OHCS secretion from values of .08- 
.51 ug/min. to values of 1.4-6.6 yg/min. In doses 
which induced little or no hypertension, angio- 


NEPHRITIS IN MICE PRODUCED BY EXTRACELLULAR TOXIN 
OF GROUP A STREPTOCOCCI. E.M. Tan* and M.H, 
Kaplan. Metropolitan General Hospital, Western 
Reserve University, Cleveland, Ohio. 


MECHANISMS OF ACTION OF TRIS (HYDROXY- 
METHYL)AMINO METHANE (THAM) IN THE TREAT- 
MENT OF SALICYLATE INTOXICATION, J, Strauss* 


and G.G, Nahas, Dept. of Pediatrics and Anesthe- 
siology, Columbia University College of Phys. 
and Surg,, New York, N.Y. 

Intravenous administration of THAM (500 mg/kg 
of a 0,3M solution in 1/2 hour) increases salicyl- 
ate elimination in the urine of dog and man, 30 
minutes after THAM administration in four acutely 
intoxicated dogs, salicylate excretion increased 
4-fold, diuresis increased from 3.5 to 7,7 ml/min, 
PH of the blood rose from 7, 27 to 7.57, and pH in 
the urine from 6, 88 to 7,59, HCO3 excretion in- 
creased 10-fold, The depressant action of THAM 
on ventilation partially compensated the stimulat- 
ing effect of salicylate on the respiratory center 
and PaCO, was restored from 32 to 36 mm Hg, In 
other experiments, intraperitoneal injection of 
THAM(S ml of ,06M) increased to 92% the survival 
of rats intoxicated with LDsg doses of salicylate. 
In addition to the diuresis and alkalinization of 
blood and urine produced by THAM, one must con- 
sider the intracellular buffering effect of this com- 
pound and its protein binding property which may 
compete with the plasma binding of salicylate, 
This was investigated in vitro, and the amount of 
salicylate mixed in human serum with THAM and 
recovered after 3 hours centrifugation in Toribara 
ultrafiltration chambers was consistently higher 
than the amount recovered from samples contain- 
ing saline and bicarbonate, 


Previous experiments, using the method intro- 
duced by Kelly and Winn, have shown that renal 
lesions could be produced in mice by the intra- 
peritoneal implantation of diffusion chambers 
containing group A streptococci. These lesions 
which were predominantly tubular in nature were 
associated with proteinuria and rarely with . 
hematuria and could be induced with nephritogenic 
type 12 and nonmnephritogenic types of strepto- 
cocci, Factors relating to pathogenesis have been 
investigated in the present work. Streptococcal 
antigens could not be detected in these renal 
lesions using fluorescein-labelled rabbit anti- 
streptococcal sera. Passive transfer of high- 
titered antistreptococcal rabbit or human sera 
followed by subsequent challenge with group A 
streptococci in diffusion chambers failed to pre- 
vent nephritis. Further, intraperitoneal inject- 
ion of ordinary culture filtrates did not induce 
nephritis. The possibility that a non-antigenic 
toxic factor produced under fastidious growth 
requirements might be involved led to a study of 
streptolysin S, It could be demonstrated that 
streptolysin S-deficient mutant strains of group 
A streptococci in chamber implants generally 
lacked nephritis-producing capacity. Preparations 
of partially purified streptolysin S injected 
intraperitoneally reproduced identical renal 
lesions with proteinuria and hematuria. This ex- 
perimental model calls attention to the possible 
role of a bacterial extracellular toxin as a 
factor in the pathorenesis of nephritis. 
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F 9COp ON TISSUE ELECTROLYTES IN ISOLATED 
SED RATS HEARTS. I. M. Taylor and D. T. 
Young*. Dest. of Medicine, University of North 
Carolina School of Medicine, Chapel Hill, N.C. 
The effect of res»iratory acidosis and alka- 
losis upon intracellular electrolytes has been 
studied in isolated hearts from rats. Hearts 
were perfused with bicarbonate buffered mamma- 
lian Ringer's solution ecuilibrated with 2%, 
5%, 10%, and 15% COp in Op to give, respectively, 
»erfusion medium oH values of 7./2, 7.30, 7.12, 
and 6.92. After incubation, tissues were 
analyzed for water, Nat, Kt, and Cl~ Intra- 
cellular values were derived from total tissue 
values and volume of distribution of C-14 la- 
belled inulin carboxylic acid. As pCOo was in- 
creased, cell water and Nat increased, but Kt 
and Cl” did not change significantly. Values 
found for 1.C. water (Gms/Gms dry tissue) and 
I.C. Nat (meq/1U00 Gms. dry tissue) were: 
25 COp - water 2.54 + 0.18, Na+ 8.46 + 3.88; 
5% COo - water 2.56 t 0.14, Nat 6.18 + 3.53; 
1c COp - water 2.65 + 0.43, Nat 11.18 7 2.56; 
15% COp - water 2.84 t 0.17, Nat 10.86 + 4.36. 
Although the mean values for cell sodium at given 
COe levels are erratic, statistical evaluation 
demonstrated that the trend toward increase 
with increasing pCOo is significant at the 95% 
confidence level. Related to cell water, con- 
centration of intracellular Na+ did not change 
significantly, but intracellular Kt fell from 
149.8 meq/Kg at 2% COo to 131.27 meq/Kg at 
15% CO2. 


THE CONTROL OF COMPENSATORY RENAL REGENERATION, 
H. Wise*, D, Lauler, H.S. Talbot*, and J.P. 
Merrill**, Peter Bent Brigham and West Roxbury 
V.A. Hospitals, Boston, Massachusetts. 

Using 300 female rats (Sprague-Dawley) weighing 
125-200 gm., it was found that the degree of com- 
pensatory enlargement could be markedly inhibited 
by the intra-peritoneal injection of rat kidney 
homogenate. The excised kidney was stripped of 
capsule, weighed and homogenized with a standard 
quantity of saline. When the entire kidney was 
given as a single intra-peritoneal injection im- 
mediately post-nephrectomy, (15 experiments), can- 
pensatory enlargement in 24 hours was 5.0 * 1.4% 
(t S.E.). In 16 animals, which received no homo- 
genate, the increase in kidney mass was 10.9 + 
2.0%. The difference between the control animals 
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EFFECT Of TISSUE ELECTROLYTES IN ISOLATZD PER. 
FUSED RATS' HEARTS OF CHANGES IN EXTRACELLULAR 
CONCIUTAATIONS OF NA+ AND K+. I. Ul. Taylor and 
D. T. Young*. Dept. of Medicine, U. of North 
Carolina School of Medicine, Chapel Hill, N. ¢c, 

Isolated hearts from rats have been perfused 
with mammalian Ringer's solution with K* concen- 
trations from 5.7 to 0.5 meq/L and with Na* con- 
centrations varying from 150 to 15 meq/L. £.€, 
tonicity was maintained with mannitol or Choline 
bicarbonate when Nat was reduced. EKG and con- 
tractile force have been recorded during per- 
fusion. After incubation, tissues were analyzed 
for water, Nat, K+, and Cl“. Intracellular 
values were derived from total tissue values and 
volume of distribution of C-14 labelled inulin 
carboxylic acid. Cell Kt fell only slightly as 
E.C. K* was lowered until E.C. K+ was about 1.0 
meq/L, below which there was decreased I.C. K+ 
and increased I.C. Na+ in proportion to level of 
E.C. Kt. Lowering E.C. K+ acutely produced tran- 
sient ventricular fibrillation or tachycardia 
which spontaneously ceased with re-establishment 
of normal rhythm in spite of marked change in 
calculated 1.C.:E.C. Kt concentration ratio. 

Lowering extracellular Na+ concentration re- 
sulted in decrease in cell K+ generally over 
the entire range. With E.C. sodium of 15 meq/L, 
for example, cell K+ fell to about half its 
normal value. Cell water did not change signif- 
icantly. What maintained tonicity of intra- 
cellular phase has not been determined. 

Findings are consistent with the hypothesis 
that Kt accumulation in and Nat extrusion from 
cells are Linked processes. 


and those receiving a single injection of homogen- 
ate when observed for as long as 8 days was not 
significant. When homogenate injections totaling 
1.25 gm. were given every 12 hours for 2 days 
post-nephrectomy, 6.1 * 1.9% increase in kidney 
mass developed. The control group receiving 
equal volume of saline injections showed a 19.5% 
1.1% enlargement by weight. The inhibitory 
effect of homogenate was abolished by heating the 
material at 60°C, for 10 minutes. Using the same 
protocol, pooled rat kidney as well as dog renal 
cortex (but not dog renal medulla) were found to 
contain an inhibitory property, showing that the 
phenomenon was neither individual specific nor 
speciesspecific. Preliminary determination of mi- 
totic counts and DNA concentration have not been 
indicative of renal hyperplasia during the period 
of observation in which increase in mass occurred, 
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Fourth Annual MMM Awards for Medical Writing 


The Editors of MopeRN MepicaL Monocrapus announce the 1961 competition for 
unpublished manuscripts on clinical subjects in the field of internal medicine. The pur- 
pose of these annual awards, which are known as the MoperRN MEpICAL MONOGRAPHS 
Awanrps, is to stimulate young physicians to communicate their work in the classical 


form of the monograph and to achieve high standards of medical writing, 


The first prize is $500. In addition, the authors of other top-ranking manuscripts 
which are found suitable will be offered a contract for publication of their work as a 
book in the series MopERN MepicaL Monocrapus under standard royalty arrangements. 
The generosity and cooperation of Dr. Henry M. Stratton, President, Grune & Stratton, 


Inc., publishers of the series, have made these awards possible. 


The entries will be judged for style and clarity of expression by a committee of the 


American Medical Writers’ Association, and for clinical interest and scientific value 


by the Editors and Advisory Board of MoperRN MepicaL Monocrapus. 


RULES: 
. The author must be a graduate physician, less than 40 years of age. 


. Manuscripts (including illustrations, if any) should be submitted in duplicate (original and 
one copy) by registered mail, postmarked no later than December 1, 1961, to Irving S. 
Wright, M.D., 450 East 69th Street, New York 21, New York. 


. The manuscript, including the bibliography, must consist of not less than 130, or more than 
200, double-spaced typewritten pages with one-inch margins, and not more than 30 illus- 
trations (pictorial charts, drawings, diagrams or photographs). 


. Fishbein’s book, “Medical Writing” (third edition), should be followed in preparation of 
the manuscript, use of abbreviations, etc., and bibliographic form. 


Invinc S. Wricut, M.D. | 
Editor-in-Chief 
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